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ABSTRACT 
T i t l e  of t h e  t h e s i s :  S a t e l l i t e  Educat ional  T e l e v i s i o n  f o r  
I n d i a :  An Examination of Economic and 
Pol icy  Aspects 
Name of t h e  au tho r :  Lakshmi Prasad Vepa 
Submitted t o  t h e  Department of P o l i t i c a l  Sc ience  on May 23, 
1969, i n  p a r t i a l  f u l f i l l m e n t  of t h e  requirements f o r  t h e  degree  
of Master of Science.  
T h i s  s tudy  begins wi th  a  review of Ind ian  exper ience wi th  
TV a s  an  i n s t r u c t i o n a l  medium. Resu l t s  of e v a l u a t i o n s  made of 
t h r e e  Ind ian  experiments a r e  c i t e d  t o  show t h a t  t h e  e f f e c t i v e  
ness  of t h e  medium i s  no longe r  i n  question8 but  what i s  more 
important  i s  t o  understand how, under t h e  p a r t i c u l a r  c o n d i t i o n s  
p r e v a i l i n g  i n  I n d i a ,  it should be used s o  a s  t o  y i e l d  t h e  b e s t  
r e s u l t s .  The i n s i g h t s  gained from t h e  Delh i  Rural  A g r i c u l t u r a l  
TV P r o j e c t  i n  p a r t i c u l a r ,  a r e  d i scus sed  i n  a n  a t tempt  t o  answer 
t h i s  ques t ion .  The n a t u r e  of some of t h e  urgent problems f a c -  
i n g  I n d i a  and how TV could be used t o  h e l p  s o l v e  t h e s e  problems 
a r e  d i scus sed  next .  
The app rop r i a t enes s  of a  s a t e l l i t e  system f o r  I n d i a  i s  
examined t o  s e e  t h e  advantages  a s  w e l l  as t h e  unique problems 
caused by a  s a t e l l i t e .  The c e n t r a l  problem posed by a  s a t e l l -  
i t e  is, how a  s a t e l l i t e  wi th  i t s  a b i l i t y  t o  d e l i v e r  t h e  same 
s i g n a l  t o  t h e  whole count ry  can meet t h e  v a s t l y  heterogeneous 
needs of t h e  country.  The means of coping with  t h i s  problem 
a r e  i n d i c a t e d  and t h e  need f o r  bo th  l o c a l i z e d  program pro- 
duc t ion  as w e l l  a s  a  s a t e l l i t e ,  i s  pointed ou t ,  The r equ i r e -  
ments and a v a i l a b i l i t y  of i n p u t s  f o r  under taking a  sa 
TV p r o j e c t  i n  I n d i a  a r e  surveyed, from which i t  i s  -Sen 
how most of t h e  problems c e n t e r  around TV r a t h e r  t h a n  around 
t h e  s a t e l l i t e ,  A b r i e f  d e s c r i p t i o n  of t h e  proposed j o i n t  
s a t e l l i t e  i n s t r u c t i o n a l  t e l e v i s i o n  experiment wi th  NASA i s  a l s o  
g iven ,  The c h a r a c t e r i s t i c s  of a  s a t e l l i t e  t o  meet Ind ian  
requirements  a r e  touched upon, wi thout  going i n t o  a  d e t a i l e d  
t e c h n i c a l  d i s cus s ion ,  
The paper  t hen  proceeds t o  a systems a n a l y s i s  of f o u r  
a l t e r n a t i v e  s t r a t e g i e s  f o r  p rov id ing  nationwide TV coverage:  
t e r r e s t r i a l ,  d i r e c t  b roadcas t l  r eb roadcas t#  and hybrid  sys-  
tems. Discounted t o t a l  c o s t  over  a  20-year per iod  i s  used 
a s  t h e  economic y a r d s t i c k  f o r  determining t h e  l e a s t - c o s t  
a l t e r n a t i v e  f o r  a  g iven l e v e l  of l e f f e c t i v e n e s s l .  The f o u r  
a l t e r n a t i v e s  a r e  ranked on t h e  b a s i s  of  c e r t a i n  o t h e r  c r i t e r i a  
a s  we l l ,  and i t  i s  concluded t h a t  a ' h y b r i d 1  sys tem (o f  d i r e c t  
and r e b r o a d c a s t )  would be t h e  most a p p r o p r i a t e  a l t e r n a t i v e  f o r  
I n d i a .  A b r i e f  d e s c r i p t i o n  of  t h e  a i r b o r n e  t e l e v i s i o n  sys tem 
i s  a l s o  inc luded ,  p o i n t i n g  o u t  t h a t  i t  i s  an  a t t r a c t i v e  i n t e r i m  
a l t e r n a t i v e .  
F i n a l l y .  t h e  fo l l owing  impor tan t  p u b l i c  p o l i c y  i s s u e s  a r e  
d i s c u s s e d :  the  r e l a t i v e  r o l e s  of TV and r a d i o ,  r u r a l  v e r s u s  
urban l o c a t i o n  of  t r a n s m i t t e r s ,  p o l i c y  f o r  TV r e c e i v e r s s  
C e n t r a l  and s t a t e  c o n t r o l ,  o r g a n i z a t i o n  and management prob- 
lems, f i n a n c i n g  and f o r e i g n  c o l l a b o r a t i o n .  
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PREFACE 
I t  i s  n o t  customary f o r  most t h e s e s  h e r e  t o  have a  
' P r e f a c e t .  However, t h e  r a t h e r  d i f f e r e n t  c i r c u m s t a n c e s  i n  
t h i s  c a s e  seem t o  c a l l  f o r  one,  
A t  t h e  o u t s e t  i t  shou ld  be p o i n t e d  o u t  t h a t ,  a s  t h e  
t i t l e  s u g g e s t s ,  t h e  t h e s i s  i s  a  broad-brush  t r e a t m e n t  of t h e  
economic and p u b l i c - p o l i c y  a s p e c t s  of s a t e l l i t e  t e l e v i s i o n .  
A consc ious  c h o i c e  nas  been made i n  d e c i d i n g  t h e  a r e a s  on 
which t h e  emphasjs  of d i s c u s s i o n  would be, T e c h n i c a l  a s p e c t s  
of s a t e l l i t e s  and s o c i a l  consequences of  t e l e v i s i o n l  though 
i m p o r t a n t ,  have  n o t  been d e a l t  wi th ,  e x c e p t  i n  a c u r s o r y  
manner. The former  h a s  been s t u d i e d  i n  g r e a t  d e t a i l  by many 
o t h e r s  and i s  somewhat beyond my d i r e c t  i n t e r e s t  and com- 
p e t e n c e ,  The l a t t e r  h a s  n o t  be?n s t u d i e d  a t  a l l  i n  t h e  
I n d i a n  c o n t e x t  and d i s c u s s i o n  of' i t  would be l a r g e l y  con- 
j e c t u r a l ,  i n  t h e  absence  of any e m p i r i c a l  d a t a ,  
Two q u e s t i o n s  which have a  d i r e c t  and i m p o r t a n t  bea r -  
i n g  on t n e  economic a n a l y s i s  a r e  t h e  d e t a i l e d  c o s t s  o f :  I. a  
t e r r e s t r i a l  system u s i n g  1 ,000-foot  a n t e n n a  masts ,  and 2, a n  
a i r b o r n e  system t o  meet t h e  s p e c i a l  needs  of I n d i a .  D e s p i t e  
my i n t e n t i o n  t o  examine t h e s e  two sys tems,  f o r  l a c k  of  informa-  
t i o n  and r e l i a b l e  d a t a ,  this cou ld  no t  be  done,  There  a r e  
s t r o n g  r e a s o n s  t o  b e l i e v e  t h a t  both  t h e s e  sys tems a r e  po ten-  
t i a l l y  ve ry  i n t e r e s t i n s  and a t t r a c t i v e  f o r  I n d i a ,  and t h e r e -  
f o r e  m e r i t  s e r i o u s  a t t e n t i o n  and s t u d y ,  
W r i t i n g  a t , n e s i s  on a current t o p i c  l i k e  t n e  one T have  
chosen,  h a s  a t  once advan tages  a s  w e l l  as  dangers .  Because 
of i t s  r e l evance  t o  a n  impor tan t  p r o j e c t  under c o n s i d e r a t i o n  
of t h e  I n d i a n  Government.. t h e r e  i s  a n  unusual  i n t e r e s t  i n  t h e  
s u b j e c t ,  and s o  i t  i s  p e r s o n a l l y  ve ry  s a t i s f y i n g  t o  make a  
s t udy  of i t .  The h i t c h ,  however* i s  t h a t  be ing  a  contemporary 
i s s u e ,  it cannot  o f f e r  t h e  more sobe r ing  i n s i g h t s  which r e q u i r e  
t h e  p e r s p e c t i v e  of t ime ,  
The o p p o r t u n i t y  of having been p e r s o n a l l y  a s s o c i a t e d  w i t h  
much of what i s  t a l k e d  about  i n  t h i s  t h e s i s  i s  a l s o  a  double-  
edged sword. While t h i s  a s s o c i a t i o n  has  g iven  m e  a  f i r s t - h a n d  
f e e l ,  and i n s i g h t s  which 1 cou ld  no t  have ga ined  0 t h e r w i s e ~  it 
n a t u r a l l y  produces  some b i a s e s  too .  But t h i s  handicap has  
pu t  a  g r e a t e r  r e s p o n s i b i l i t y  on m e  t o  s t r i v e  t o  be mare ob j ec -  
t i v e .  I r e a l i z e ,  nowever, t h a t  t h e  b i a s e s  do s u r f a c e  he r e  and 
t h e r e ,  and it  would be  less than  hones t  t o  p r e t end  t h a t  t h e y  
do no t  e x i s t .  Spending one academic y e a r  he r e ,  a t  M.I.T., 
de tached from my a c t i v i t y  i n  Tndia ha s  p a r t l y  compensated f o r  
t h i s  and he lped  m e  s e e  i s s u e s  i n  a  c l e a r e r  l i g h t .  Those o f  
my c o l l e a g u e s  i n  I n d i a  and o t h e r s  who were aware of  my views 
on many of t h e  q u e s t i o n s  d i s cus sed ,  would perhaps  be s u r p r i s e d  
t o  n o t i c e  some of t h e  changes t hey  have undergone. 
L a s t l y ,  I canno t  overemphasize t h e  f a c t  t h a t  t h i s  t h e s i s  
i s  w r i t t e n  p u r e l y  a s  an  academic e x e r c i s e  and i s  no t  t o  be 
cons t rued  a s  a  c r i t i c i s m  of any i n d i v i d u a l ,  organization o r  
Government i n  g e n e r a l ,  e i t h e r  i n  I n d i a  o r  i n  t h e  U.S.  I n  
keep ing  w i t h  t h e  freedom of op in ion  and e x p r e s s i o n  t h a t  goes  
w i t h  academic p u r s u i t ,  t h e  t h e s i s  2s f r a n k ;  perhaps  t o o  candid  
i n  some p l a c e s ,  However, I r e p e a t *  t h e  c r i t i c i s m  expressed  
i s  i n  good f a i t h .  and a s  a concerned Ind ian .  
T would a p p r e c i a t e  i t  i f  my a t t e n t i o n  i s  drawn t~ 
p o s s i b l e  i n a c c u r a c i e s  o r  e r r o r s  i n  t h i s  p r e s e n t a t i o n ,  and 
would b e  most g r a t e f u l  t o  have c r i t i c i s m  o r  s u g g e s t i o n s  from 
r e a d e r s ,  
Cambridge* Massachuset ts  
May 1969 Prasad L. Vepa 
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CHAPTER 1 
INDIAN EXPERIENCE WITH TEL~ISION 
1.1 Introduction 
The proposed satelljte television project in India 
represents one of the most siqnificant attempts in a develop- 
ing country to use sophisticated technology for accelerating 
the social, economic and political development of a nation, 
The proposal, in essence, is to use a synchronous satellite 
for providing a nationwide television servicel primarily for 
disseminating instructional and educational programs. The 
interest and attention focused on the subject, both in India 
as well as abroad, is simply phenomenal, as the growing number 
of studies show (References la 7 ,  22, 28, 29, 30, 35, 36, 3 7 ~  
38, 39. and 40, listed in the bibliography). The matter has 
been receiving serious attention in the Indian Government* 
Involvin(: studies by a large number of people, drawn from 
various organizations. There is great interest in the U. S o  
also in such a proposal for India, both among scholars and 
in official circles. NASA has been studying the possibility 
of such a project fos a long time and a Join5 Study Group was 
established in 1967, consisting of officials from NASA and the 
Indian Government, to study the feasibility and nature of a 
possible joint satellite instructional television experiment 
in India, utilizing the proposed ATS-F satellite to be launched 
-1- 
by NASA in 19r(2/1.973. Also indicative of U. S. interest 
in the matter is the study contracted with the Stanford 
Research Institute in March 1968 by the U. S. Agency for 
International Development in support of the President's 
T a s k  F'orce on Communications Policy* to study educational 
aspects of communication satellites for developing countries. 
The thesis will draw considerably from this excellent and 
most thorough study of the subject made by Professors Wilbur 
Schramrn and Lyle Nelson, for the u.s.A.I.D.' What has cap- 
tured the imagination of people both in India and the U,S. 
is the potential of television in revolutionizing the develop- 
ment of the country, particularly by the possibility of serving 
the needs of the isolated, illiterate and under-privileged 
rural masses. Before discuss in^ the problems and prospects 
of satellite television for India, it would be useful to review 
and analyze Indian experience in using television so far. 
1.2 Development and present status of television in India 
-
There is only one small televisiorl station in the country* 
located in New Delhi.8 operated by All India Radio (AIR), the 
wholly Government-owned and controlled broadcasting organiza- 
tion which. by statute, has been given the authority for 
exclusive operation of radio and television broadcasting ser- 
vices. This was started in September 1959 as an experimental 
unit with a small. 5 KW transmitter, limited studio facilities 
and an antenna of only 80-foot height, giving Class A coverage 
to an area of slightly over '29 miles in radius, The Delhi 
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s t a t i o n  p u t s  o u t  programs f o r  a  t o t a l  o f  21 h o u r s  a  week 
which i n c l u d e  newscas t s ,  c u l t u r a l ,  p u b l i c  a f f a i r s  and e n t e r -  
t a inment  programs; b e s i d e s  s o c i a l  e d u c a t i o n ;  s c h o o l  and r u r a l  
t e l e c a s t s .  Almost h a l f  t h e  t o t a l  t i m e  i s  devo ted  t o  s c h o o l  
programs. The g e n e r a l  s e r v i c e  i n  t h e  even ings  l a s t s  f o r  
a b o u t  90 minutes  a  day d u r i n g  t h e  week and somewhat l o n g e r  
d u r i n g  t h e  weekend; f e a t u r e  f i l m s  a r e  s c r e e n e d  once a  f o r t -  
n i g h t .  Most o f  t h e  t e l e c a s t s  are i n  Hindi ,  o c c a s i o n a l  t a l k s ,  
d i s c u s s i o n s  and i n t e r v i e w s  b e i n g  i n  E n g l i s h ,  There  a r e  abou t  
'1,000 home t e l e v J s i o n  r e c e i v e r s  i n  D e l h i ,  540 i n  s c h o o l s ,  w i t h  
urban t e l e c l u b s  o r g a n i z e d  i n  217 of t h e s e ,  and 80 sets i n  
v i l l a g e  t e l e c l u b s  around De lh i .  J n d i v i d u a l  owners of home- 
t e l e v i s i o n  s e t s  pay a n  a n n u a l  l i c e n s e  f e e  of  $4.67 (~s.35). 
and t h e r e  i s  no commercial a d v e r t i s i n g  on t e l e v i s i o n  a s  y e t ,  
ence  b e f o r e  expanding t h e  s e r v i c e  f u r t h e r  i n  the coun t ry ,  
d u r i n g  t h e  p a s t  t e n  y e a r s  n e i t n e r  t h e  coverage  of t h e  D e l h i  
s t a t i o n  was i n c r e a s e d *  n o r  was a s t a t i o n  e s t a b l i s h e d  anywhere 
e l s e  i n  t h e  c o u n t r y ,  'llhe a n t e n n a  h e l q h t  of' t h e  D e l n i  s t a t i o n  
i s  soon expec ted  t o  be i n c r e a s e d  t o  252 f e e t  when 
t h e  r a d i u s  of  coverage  would ex tend  t o  abou t  32 miles, 
Many p e o p l e  a r e  i n t r i g u e d  as  t o  why a  c o u n t r y  a s  l a r g e  
a s  I n d i a ,  which p o s s e s s e s  a  r e l a t i v e l y  developed i n d u s t r i a l  
base ,  h a s  n o t  embarked on t e l e v i s i o n  much e a r l i e r  and more 
v i g o r o u s l y ,  A s  there  i s  no c l e a r  p o l i c y  on t e l e v i s i o n  s p e l l e d  
ou t  as  yet, one can  o n l y  su rmise  t h e  r e a s o n s  f o r  t h i s  s i t u a t i o n .  
The main reason  seems t o  b e  t h a t  r i i t n e r t o  t h e  Government tlas 
viewed television as an entertainment medium, and, therefore, 
has been reluctant to give it enough priority among other 
competing demandss to justify the investment involved. A 
second reason, which is true in some other developing countries 
as well, is a general skepticism of its utility, It is feared 
that it may prove to be disruptive, by fostering not merely a 
trevolution of rising expectationst. but also one of rising 
frustrations, if the means and opportunities are not provided 
by the Government to achieve the levels of expectation of the 
people. 
Two committees were appointed by the Government to study 
and report on what the future of television in India ought to 
be: 
1. The Technical Committee on Television, headed by 
Dr. S .  Bhagvantam, Scientific Adviser to the 
Defense Minister, in 1965. and 
2. The Chanda Committees consisting of five mem- 
bers of Parliament and five distinguished pub- 
lic figures and senior officials, 
The reports of both these committees recommended the 
establishment of television stations in all the major cities 
and the creation of a new autonomous corporation in the pub- 
lic-sector for the operation of television. 2' But the 
Government has not so far taken action in the matter. 
AIR had prepared an elaborate three-stage plan for the 
expansion of ground-based television in the country and has 
4 
been pushing hard for its implementation by the Government. 4 .  
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The f i r s t  phase  of t h i s  p lan ,  a t  a n  e s t i m a t e d  c a p i t a l  c o s t  of 
$5 m i l l i o n ,  e n v i s a g e s  t h e  s e t t i n g  up of f o u r  new VHF s t a t i o n s  
w i t h  l i m i t e d  s t u d i o  f a c i l i t i e s 2  t o  b e g i n  wi th ,  i n  Bombay, 
C a l c u t t a J  Madras* and Kanpur ( o r  Lucknow) d u r i n g  1969-1974 
( i .e .  t h e  r e v i s e d  F o u r t h  F i v e  Year P lan  p e r i o d ) ,  i n  a d d i t i o n  
t o  t h e  expans ion  of t h e  D e l h i  s t a t i o n .  I n  t h e  second phase,  
t o  be  under taken  d u r i n g  t h e  F i f t h  P lan  p e r i o d  (1974-1979)~ 
s t u d i o  f a c i l i t i e s  are t o  b e  expanded s o  t h a t  D e l h i ,  Bombay, 
C a l c u t t a  and Madras would be Type I s t a t i o n s  ( i . e .  major  pro-  
d u c t i o n  c e n t e r s  w i t h  f o u r  s t u d i o s ) ,  Kanpur would be  a  Type I1 
s t a t i o n  ( i . e ,  two s t u d i o s ) ,  and i n  a d d i t i o n  11 Type I11 s t a -  
t i o n s  ( i . e .  l imi ted  p r o d u c t i o n  w i t h  o n l y  one s t u d i o ) ,  and 15 
r e l a y  s t a t i o n s ,  w i t h  no s t u d i o s ,  would be e s t a b l i s h e d ,  a t  a  
t o t a l  c a p i t a l  c o s t  of $107 m i l l i o n  f o r  t h i s  phase. T h i s  would 
p l a c e  a  t e l e v i s i o n  s t a t i o n  i n  each s t a t e  c a p i t a l  and a l l  t h e  
c e n t r a l l y  a d m i n i s t e r e d  t e r r i t o r i e s  ( i . e .  De lh i ,  Goal Pond icher ry ,  
e t c . ) .  The t h i r d  phase  t o  be  implemented i n  t h e  S i x t h  F i v e  Year 
P l a n  p e r i o d  (1979-1984)~ a t  a  t o t a l  c a p i t a l  c o s t  of  $67 m i l l i o n ,  
e n v i s a g e s  t h e  a d d i t i o n  of  30 more Type I11 s t a t i o n s  and two 
Type I1 s t a t i o n s .  The t o t a l  c a p i t a l  c o s t  of t h e  A I R  p lan ,  
e x c l u s i v e  o f  t h e  c o s t  of microwave l i n k s ,  i s  $179 m i l l i o n  and 
is  t o  be completed, h o p e f u l l y ,  i n  15 y e a r s .  
Even though t h e  A I R  p l a n  emphasizes t h e  coverage  o f  popu- 
l o u s  urban areas, i t  i s  e s t i m a t e d  t h a t  t h i s  p l a n  c o v e r s  o n l y  
19% of t h e  t o t a l  a r e a  and 25% of t h e  t o t a l  p o p u l a t i o n  of  t h e  
coun t ry .  The Government has  been s i l e n t  on t h e  matter of 
expans ion of t e l e v i s i o n  s o  f a r ,  but  i s  expec ted  t o  r e c o n s i d e r  
t h e  whole ques t ion  i n  t h e  l i g h t  of t h e  p o s s i b i l i t i e s  opened up 
by cornrnur~ication s a t e l l i t e s .  Ear ly  approval  of Phase I and 
even tua l  approval  of Phase 11, however* seems q u i t e  l i k e l y ,  
s i n c e  i t  is v i r t u a l l y  impossible  f o r  t h e  C e n t r a l  Government 
t o  con t inue  f o r  long t h e  d e n i a l  of a t  l e a s t  one t e l e v i s i o n  
s t a t i o n  f o r  each s t a t e ,  A s  a  s p e c i a l  case.  l o c a t i o n  of a 
t e l e v i s i o n  s t a t i o n  i n  S r i n a g a r ~  Kashmir, has  a l r e a d y  been 
sanct ioned.  Work has commenced and t h e  s t a t i o n  i s  expected 
t o  s ta r t  f u n c t i o n i n g  by t h e  middle of 1970. The idea  of hav- 
i n g  a t e l e v i s i o n  s t a t i o n  i n  Kashmir was no t  heard of t ill  t h e  
d e c i s i o n  was announced l a s t  year .  Very high p r i o r i t y  has 
r epo r t ed ly  been accorded t o  i t s  funding and t h e  whole p r o j e c t  
appears  t o  have been sanct ioned f o r  p o l i t i c a l  r a t h e r  t han  
t e c h n i c a l  o r  economic reasons.  T h i s  i s  no t  t o  imply t h a t  i t  
i s  an  unwise s t e p ,  s i n c e  t h e r e  may be sound p o l i t i c a l  reasons  
f o r  it; t h e  p o i n t  i s  t h a t  i t  seems t o  be an  ad hoc d e c i s i o n  
ou t  of t h e  blue ,  whi le  t h e  Government has  been " s e r i o u s l y  
s tudying" A I R ' S  p l ans  and t h e  Chanda Committee r e p o r t  f o r  
yea r s ,  
Three s i g n i f i c a n t  and major experiments,  o r  p i l o t  pro- 
j e c t s ,  have been conducted so  f a r  by t h e  Government t o  t e s t  
t h e  e f f e c t i v e n e s s  of t e l e v i s i o n  f o r  s p e c i f i c  a p p l i c a t i o n s  a s  
an  i n s t r u c t i o n a l  medium, The terms "educa t iona l"  and " i n s t r u c -  
t i o n a l "  a r e  used interchangeably throughout t h i s  paper,  though 
many people  make a  d i s t i n c t i o n  between ETV and ITV,  r e s t r i c t -  
i n g  t h e  former t o  d e s c r i b e  on ly  school  use  and the l a t t e r  t o  
i nc lude  all k inds  ~f i n s t r u c t i o n ,  
The f i r s t  experiment was t h e  School T e l e v i s i o n  P r o j e c t *  
s t a r t e d  i n  October 1961, j u s t  two y e a r s  a f t e r  t h e  Delh i  sta- 
t i o n  came i n t o  being,  wi th  a Ford Foundation g r a n t  f o r  t h e  
purchase of t h e  t e l e v i s i o n  s e t s  and f o r  t h e  eva lua t ion  of t h e  
p r o j e c t .  The a i m  of t h e  p r o j e c t  was t o  s e e  how t e l e v i s i o n  
could be used t o  improve t h e  s t anda rd  of t each ing  i n  Delhi .  
which, l i k e  v i r t u a l l y  every o t h e r  p l ace  i n  t h e  country ,  i s  
handicapped by a sho r t age  of t r a i n e d  t eache r s ,  l a b o r a t o r y  
equipment and o t h e r  f a c i l i t i e s .  The i d e a  of us ing  t e l e v i s i o n  
t o  s h a r e  exce l l ence  and s c a r c e  r e sou rces  was, t h e r e f o r e ,  ve ry  
appeal ing.  Considerable  p r e p a r a t i o n  and planning went i n t o  
t h i s  p r o j e c t  and c l o s e  and f u l l  coopera t ion  of t h e  Delh i  
Education Department was secured.  Workshop s e s s i o n s  organ- 
i z e d  by A I R  were a t tended  by 700 t e a c h e r s  and 300 p r i n c i p a i s .  
T h i s  involvement of t h e  t e a c h e r s  was very  h e l p f u l  not  only  i n  
working ou t  t h e  d e t a i l s  of t h e  t e l e v i s i o n  l e s sons ,  but  a l s o  
i n  e n l i s t i n g  t h e  whole-hearted suppor t  of t h e  t e a c h e r s  r i g h t  
from t h e  beginning.  Also, cons t an t  i n t e r a c t i o n  between t h e  
classroom and t e l e v i s i o n - t e a c h e r s  i s  mainta ined through v a r i -  
ous meetings. The t e l e c a s t s  were no t  "enrichment" programs, 
bu t  formed a  p a r t  of t h e  r e g u l a r  curriculum. I n i t i a l l y .  t h e  
l e s sons  were t e l e c a s t  t o  a  s i n g l e  c l a s s  l e v e l ,  but  g r a d u a l l y  
a l l  t h e  s i x  c l a s s e s  ( V I  t o  X I )  a t  t h e  h igh  school  l e v e l  were 
covered. T e l e v i s i o n  s e t s  have been i n s t a l l e d  i n  about  540 
schoo l s  i n  t h e  Delhi  a r e a  and about 200,000 s t u d e n t s  i n  a l l  
b e n e f i t  from t h e s e  programs. S i x  twenty-minute l e s sons  a r e  
t e l e c a s t  every working day and A I R  main ta ins  c l o s e  and con- 
s t a n t  l i a i s o n  wi th  t h e  schools  through p e r i o d i c  meetings and 
v i s i t s .  AIR sends  p s i n t e d  m a t e r i a l  t o  t h e  s choo l s  t o  go a long  
wi th  t h e  t e l e v i s i o n  l e s sons ,  and r ece ives  feedback from the  
schoo l s  i n  t h e  form of e v a l u a t i o n  r e p o r t s .  A comprehensive 
and l a r g e - s c a l e  e v a l u a t i o n  of t h e  p r o j e c t  was undertaken i n  
1965 by Prof.  Paul Neurath of New York, who was, i n c i d e n t a l l y *  
a l s o  r e spons ib l e  f o r  t h e  eva lua t ion  of t h e  Radio Rural  Forum 
experiment i n  1956. H i s  r e p o r t  observed t h a t  s t u d e n t s  were 
l e a r n i n g  more and b e t t e r  wi th  t e l e v i s i o n  t h a n  without  t e l e -  
v i s ion .  The o v e r a l l  d i f f e r e n c e  between schools  wi th  and 
without  t e l e v i s i o n ,  a s  measured by performance of s t u d e n t s  a t  
examinationsl  was smal l  bu t  s i g n i f i c a n t .  The school  t e l e c a s t s  
con t inue  as a p a r t  of AIR'S r e g u l a r  t ransmiss ions .  
The second experiment i n i t i a t e d  i n  1962, was sponsored 
by Unesco t o  t e s t  t h e  e f f e c t i v e n e s s  of t e l e v i s i o n  f o r  s o c i a l -  
educat ion.  A s p e c i a l  s e r i e s  of twelve t e l e c a s t s  were made on 
a v a r i e t y  of t o p i c s  l i k e  r i g h t s  and r e s p o n s i b i l i t i e s  of c i t i -  
zens i n  a democracy, road s a f e t y ,  diet.. h e a l t h  and hygiene, 
e t c . ,  meant f o r  t h e  common-man i n  t h e  c i t y .  Te l ec lubs  were 
organized i n  217 of t h e  540 schools  i n  De lh i  where t e l e v i s i o n  
s e t s  had a l r e a d y  been i n s t a l l e d ,  and t h e s e  were thrown open t o  
t h e  pub l l c  f o r  v i ewing  t h e  general s e r v i c e  t r ansmis s ions  i n  t h e  
evenings.  A sy s t ema t i c  survey of t h e  members of t h e  t e l e -  
c lubs  found t h e  programs t o  be e f f e c t i v e ,  i n  terms of knowledge 
r e l a t i n g  t o  t h o s e  programss and soc i a l - educa t ion  t e l e c a s t s  
a l s o  cont inue  t o  be made by A I R .  b 
T h i s  p r o j e c t  i s  d i scussed  in some d e t a i l  he re  because of 
i t s  p a r t i c u l a r  re levance  t o  a n a t i o n a l  system of i n s t r u c t i o n a l  
t e l e v i s i o n .  I n  many ways, i t  i s  a  model o r  a  fore-runner  of 
a  l a r g e r  system and i s  I n d i a ' s  f i r s t  and only exper ience of 
us ing  t e l e v i s i o n  i n  a r u r a l  a r e a  t o  he lp  implement s p e c i f i c  
development t a s k s  of t h e  Government l i k e  i n c r e a s i n g  food pro- 
duc t ion .  While s t u d i e s  made by the Ind ian  Nat iona l  Committee 
f o r  Space Research (IMCOSPAR), of' t h e Department of' Atomic 
Energy, i n d i c a t e d  t h a t  a synchronous s a t e l l i t e  system i s  
s u p e r i o r  t o  a  t e r r e s t r i a l  system of providing t e l e v i s i o n  cover-  
age, t h e r e  was no exper ience  i n  I n d i a  i n  t h e  use  of t e l e v i s i o n  
a s  an i n s t r u c t i o n a l  medium f o r  r u r a l  a u d i e n ~ e s . ~  C lea r ly*  t h e  
problems i n  us ing  t h e  medium must be wel l  understood f o r  i t s  
e f f e c t i v e  e x p l o i t a t i o n  on a l a r g e r  scale through the  use  of 
s a t e l l i t e s .  Therefore ,  t o  t e s t  t h e  e f f e c t i v e n e s s  of t e l e v i s i o n  
i n  d i ssemina t ing  in format ion  on improved a g r i c u l t u r a l  t ech-  
niques  t o  v i l l a g e r s  and t o  ga in  i n s i g h t s  i n t o  t h e  s o c i a l  and 
o r g a n i z a t i o n a l  problems of us ing  t e l e v i s i o n  f o r  developmental  
t a s k s ,  a p i l o t  p r o j e c t  was i n i t i a t e d  by INCOSPAR i n  80 v i l l a g e s  
i n  t h e  Delh i  a r e a  i n  January 1967, 
The s u b j e c t  chosen f o r  exper imentat ion i n  t h i s  p r o j e c t  
was a g r i c u l t u r e 8  t h e  reason being t h a t  providing adequate  food 
t o  t h e  people i s  t h e  c o u n t r y ' s  No. l problem, While t h e  scope 
f o r  b r ing ing  more a r e a  under c u l t i v a t i o n  i s  r a t h e r  l i m i t e d p  
t h e  on ly  way t o  i n c r e a s e  t h e  y i e l d  seemed t o  be through a n  
i n t e l l i g e n t  a p p l i c a t i o n  of new and improved a g r i c u l t u r a l  
t echniques .  T h i s  i s  a l s o  i n  keeping wi th  t h e  Government8s 
' i n t e n s i v e  s t r a t e g y 1 ,  S i g n i f i c a n t  s t r i d e s  have been t aken  i n  
I n d i a  a s  we l l  a s  abroad. p a r t i c u l a r l y  i n  evolving h igh-y ie ld-  
i n g  s t r a i n s  of seeds  and i n  d e v i s i n g  new techniques  s u i t e d  t o  
them, The b i g  problem, however, has been I n  communicating 
t h i s  in format ion  t o  t h e  m i l l i o n s  of farmers  i n  t h e  v i l l a g e s .  
The low r a t e  of l i t e r a c y  and t h e  r e l a t i v e  i s o l a t i o n  of r u r a l  
a r e a s  due t o  l a c k  of adequate  means of communications have com- 
pounded t h i s  problem. 
The p r o j e c t  was inaugura ted  by Prime-Minister I n d i r a  
Gandhi, who was formerly  Min i s t e r  f o r  Informat ion and Broad- 
c a s t i n g ,  and i s  known t o  have a keen i n t e r e s t  i n  t h i s  f i e l d .  
The e f f o r t  was a  j o i n t  ven tu re  of f o u r  d i f f e r e n t  government 
agenc ie s :  INCOSPAR, which i n i t i a t e d  t h e  p r o j e c t ,  provided t h e  
t e l e v i s i o n  s e t s  and was r e spons ib l e  f o r  i t s  des ign  and coordina-  
t i o n ;  A I R S  which produced t h e  programs; t h e  Ind ian  A g r i c u l t u r a l  
Research I n s t i t u t e  (IARP), which provided in format ion  and 
adv ice  on new techniques  i n  a g r i c u l t u r e ;  and t h e  De lh i  
Adminis t ra t ion*  which was r e spons ib l e  f o r  o rgan iz ing  t e l e c l u b s  
i n  t h e  v i l l a g e s  and f o r  t a k i n g  follow-up a c t i o n  r e l a t e d  t o  t h e  
t e l e c a s t s ,  8 
The p r o j e c t  was s t a r t e d  i n  t h e  Delh i  a r e a  even though i t  
i s  no t  r e a l l y  r u r a l ,  s i n c e  t h e  only  t e l e v i s i o n  s t a t i o n  i n  t h e  
country  i s  loca t ed  i n  Delhf. The choice  of t h e  i n d i v i d u a l  
v i l l a g e s  f o r  i n s t a l l a t i o n  of s e t s  was l a r g e l y  determined by 
t h e i r  a g r i c u l t u r a l  p o t e n t i a l  and progress ive  c h a r a c t e r ,  
b e s i d e s  e l e c t r i f i c a t i o n  and a v a i l a b i l i t y  of proper  f a c i l i t i e s  
f o r  community viewing. Twenty s e t s  were r e t a i n e d  f o r  s tandby 
and moni tor ing purposes. The s e t s  were imported ones and c o s t  
about $250 each. 
Twenty-minute, biweekly t e l e c a s t s  i n  Hindi under t h e  
program t i t l e  ' K r i s h i  Darshanl ( l i t e r a l l y  meaning a g r i c u l t u r a l  
view) were made on improved a g r i c u l t u r a l  techniques .  Te l ec lubs ,  
c o n s i s t i n g  of about 20 i n t e r e s t e d  farmers,  were organized i n  
each of t h e  v i l l a g e s  where s e t s  had been i n s t a l l e d .  It was 
hoped t h a t  t h e  t e l e c l u b s ,  c o n s t i t u t e d  a s  viewing-cum-discussion 
groups would make t h e  t e l e c a s t s  more e f f e c t i v e  i n  terms of end- 
r e s u l t s .  Besides  an e l d e r  man of t h e  community s e r v i n g  a s  the 
Chairman, each t e l e c l u b  a l s o  had a l convenor l ,  who was o f t e n  
t h e  government a g r i c u l t u r a l  ex tens ion  worker of t h e  v i l l a g e l  
c a l l e d  VLW ( v i l l a g e  l e v e l  worker).  It  was h i s  r e s p o n s i b i l i t y  
t o  t a k e  c a r e  of t h e  t e l e v i s i o n  s e t ,  t o  i n i t i a t e  post-viewing 
d i s c u s s i o n s  and t o  provide feedback t o  A I R  i n  t h e  form of d i s -  
cus s ion  r e p o r t s ,  q u e r i e s  and suggest ions .  
To f a c i l i t a t e  immediate post-viewing d i s c u s s i o n s l  the 
' K r i s h i  Darshan' programs a r e  t e l e c a s t  as the las t  p a r t  of  t h e  
d a y ' s  t ransmiss ion .  While o t h e r s  i n  t h e  v i l l a g e  a l s o  view t h e  
t e l e c a s t s l  t h e  members of t h e  t e l e c l u b  c o n s t i t u t e  a permanent 
co re  audience. ou t  of whom a r e  s e l e c t e d  the  respondents  f o r  t h e  
e v a l u a t i o n  surveys .  The usua l  'Mr ish i  Darshanl program 
d e p i c t s  a d i a logue  between two farmersl one i n t e r e s t e d ,  b u t  
u n i n i t i a t e d ,  and t h e  o t h e r  f a m i l i a r  wi th  t h e  new techniques ,  
Q u e r i e s  from t e l e c l u b s  a r e  answered a t  t h e  beginning of t h e  
program and t h e r e  i s  some l i g h t  en te r ta inment  a t  t h e  end. 
A sy s t ema t i c  f i e l d  e v a l u a t i o n  of t h e  e f f e c t i v e n e s s  of 
t h e  programs was undertaken by t h e  Department of Adult Educa- 
t i o n  of t h e  Nat iona l  Council  of Educa t iona l  Research and 
T r a i n i n g  (NCERT) New Delhi ,  an  independent o rgan iza t ion ,  
T h i s  e v a l u a t i o n  was conducted a  y e a r  a f t e r  t h e  p r o j e c t  was 
s t a r t e d  and was r e s t r i c t e d  t o  seven programs. A l l  t h e  respond- 
e n t s  i n  t h e  s tudy  were farmers.  I n  t h e  absence of a  bench- 
mark survey which would be necessary i f  a before-and-af ter  
s tudy  were t o  be done, it was decided t o  s tudy  t h e  d i f f e r e n c e s  
i n  knowledge, a t t i t u d e s  and adopt ion  of new p r a c t i c e s  between 
farmers  who had watched t h e  programs (exper imenta l  group) and 
those  who had not  ( c o n t r o l  group)  t o  s e e  i f  t hey  a r e  s t a t i s -  
t i c a l l y  s i g n i f i c a n t .  The exper imental  group c o n s i s t e d  of 100 
respondents  s e l e c t e d  randomly, from among those  members of t h e  
t e l e c l u b s  who had seen a l l  t h e  seven programs under cons idera -  
t i o n .  The c o n t r o l  group cons i s t ed  of 100 farmers  drawn by 
s t r a t i f i e d  random s e l e c t i o n  from v i l l a g e s  wi th  no t e l e v i s i o n  
s e t s  and consequent ly  no t  exposed t o  t h e s e  prorams. An e q u a l  
number of respondents  from both  t h e  groups were s e l e c t e d  
belonging t o  d i f f e r e n t  c a t e g o r i e s  of s i z e  of l and  holding,  and 
l e v e l  of educa t iona l  a t t a inmenta  s ince  i t  was f e l t  t h a t  bo th  
t h e s e  f a c t o r s  could have an i n f l u e n c e  on t h e  respondents1 
awareness, a t t i t u d e  and adopt ion  of' new a g r i c u l t u r a l  t ech-  
niques .  Extension s e r v i c e s  were f a i r l y  uniform i n  a l l  t h e  
v i l l a g e s  i n  t h i s  area s o  t h a t  respondents  of bo th  t h e  groups 
were equa l ly  exposed t o  a g r i c u l t u r a l  demonstra t ions ,  f i l m s ,  
e t c .  Pre - tes ted  q u e s t i o n n a i r e s  were adminis te red  t o  t h e  
respondents  and data was u s u a l l y  c o l l e c t e d  through pe r sona l  
i n t e rv i ews .  
The d i f f e r e n c e s  i n  t h e  knowledge, a t t i t u d e s  and adopt ion  
of exper imental  and c o n t r o l  groups r e l a t i n g  t o  s e l e c t  programs 
were t e s t e d  by ' ch i - squa re1  and ' t '  t e s t s  and i t  was found 
t h a t  t h e s e  d i f f e r e n c e s  were s i g n i f i c a n t  a t  one percen t  l e v e l  
except  f o r  t h o s e  p r a c t i c e s  which had a l r e a d y  been popula r ized  
by means o t h e r  t han  t e l e v i s i o n . 8  Respondents of  bo th  t h e  
groups were c l a s s i f i e d  under t h r e e  d i f f e r e n t  l e v e l s  of educa- 
t i o n  and t h e  a n a l y s i s  revea led  t h a t  a t  each l e v e l  of e d u c a t i o n a l  
a t t a inmen t*  respondents  of t h e  exper imental  group had s i g n i f i -  
c a n t l y  g r e a t e r  knowledge, a  more f a v o r a b l e  a t t i t u d e  towards 
improved farm p r a c t i c e s  and a l s o  adopted them t o  a g r e a t e r  
e x t e n t  t han  t h e i r  c o u n t e r p a r t s  i n  t h e  c o n t r o l  group. 
T h i s  i s  t h e  f i r s t  sy s t ema t i c  eva lua t ion  undertaken i n  
I n d i a  of t h e  e f f e c t i v e n e s s  of i n s t r u c t i o n a l  t e l e v i s i o n  f o r  
r u r a l  audiences  and shows r a t h e r  convincingly t h e  p o t e n t i a l  
of t h e  medium. The e v a l u a t i o n  was of cons ide rab le  va lue  i n  
d i s p e l l i n g  some of t h e  skep t i c i sm i n  I n d i a  of t h e  u t i l i t y  of 
t e l e v i s i o n ,  It is .  however, important  t o  p o i n t  ou t  t h a t  a l l  
t h a t  one can i n f e r  i s  t h a t  t e l e v i s i o n  can be e f f e c t i v e ;  it does  
no t  fo l low t h a t  i t  always w i l l  be. Therefore* the q u e s t i o n  t o  
be asked i s ,  how should i t  be used t o  y i e l d  t h e  b e s t  r e s u l t s  
and what a r e  t h e  p i t f a l l s  t o  be avoided? The second o b j e c t i v e  
of the p r o j e c t ,  which i s  perhaps more important  t h a n  t h e  f i r s t B  
add res se s  i tself  t o  t h i s  v e r y  ques t ion .  The d i s c u s s i o n  t h a t  
fo l lows  p o i n t s  ou t  t h e s e  problems and t h e  i n s i g h t s  gained from 
t h e  exper ience wi th  t h i s  p r o j e c t .  It  must be added t h a t  based 
on t h i s  feedback, t h e  p r o j e c t  has  been subsequent ly  reorganized.  
remedying many of t h e  mistakes.  It i s  a l s o  l ea rned  t h a t  it Js 
now running f a r  more s a t i s f a c t o r i l y ,  
The d i s c u s s i o n  tha t  fo l lows*  about t h e  problems r e l a t i n g  
t o  t h e  p r o j e c t ,  would seem appa ren t ly  c o n t r a d i c t o r y  t o t h e  con- 
c l u s i o n s  of t h e  f i e l d  eva lua t ion .  However, t h i s  does not  con- 
s t i t u t e  an  incons i s t ency  f o r  t h e  fo l lowing  two reasons.  F i r s t l y .  
t h e  problems c i t e d  a r e  examples and it would be erroneous t o  
i n f e r  t h a t  t h e  s i t u a t i o n  i s  equa l ly  bad i n  a l l  t h e  80 v i l l a g e s ,  
SecondlyB by t h e  t i m e  t h e  eva lua t ion  was conducted t h e  medium 
had obviously  s t i l l  cons ide rab le  nove l ty  and t h e  problem of 
l o s i n g  audience was exper ienced only subsequent ly ,  
Programming problems proved t o  be important  eye-openers, 
Though programs a r e  produced i n  a  s h o r t  t i m e ,  on a  shoe - s t r i ng  
budget and under g r e a t  handicapsd p a r t i c u l a r l y  wi th  regard  t o  
equipment l i k e  cameras and t r a n s p o r t a t i o n  r equ i r ed  f o r  outdoor  
f i lming ,  t h e  s t y l e  of p r e s e n t a t i o n  invo lv ing  a d i a logue  between 
two farmers  has appa ren t ly  proved t o  be s te reo- typed  and 
monotonous: it was found i n  some v i l l a g e s  t h a t  people g o t  
bored and s t a r t e d  c h a t t i n g  and even l e f t ,  a s  soon a s  ' K r i s h i  
Darshanl was on t h e  air .  
The format used made t h e  programs more a u r a l  and l e s s  
v i s u a l  and d i d  not  e x p l o i t  f u l l y  t h e  p o t e n t i a l  of t h e  medium. 
There i s  a g r e a t  need t o  experiment more f r e e l y  wi th  d i f f e r e n t  
s t y l e s  of p r e s e n t a t i o n ,  a sugges t ion  d i f f i c u l t  f o r  AIR, which 
many people b e l i e v e  i s  c h a r a c t e r i z e d  by i n f l e x i b l e  management. 
and unimaginative programming* and by what it b e l i e v e s  t o  be 
a p u r i s t  t r a d i t i o n *  t o  accep t ,  It appears  worthwhile t o  
experiment w i t h  animated car toons ,  t h e  ' s p o t 8  format,  and a 
v a r i e t y  of s t y l e s  of p r e s e n t a t i o n ,  Succes s fu l  ca r toon  f i l m s  
have been made f o r  programs l i k e  a g r i c u l t u r e  and even f ami ly  
planning i n  o t h e r  c o u n t r i e s ;  t h e  technique m e r i t s  cons ide ra t ion .  
It i s  r a t h e r  i r o n i c a l  t h a t  new and improved a g r i c u l t u r a l  
methods are shown through old  programming techniques  (borrowed 
from sound broadcas t ing  f o r  v i l l a g e r s '  programs). Innova t ion  
should apply equa l ly  t o  the  medium as t o  t h e  message. S i n c e  
t h e  hard core  of a t y p i c a l  ' K r i s h i  Darshant program t a k e s  less 
than  f i v e  minutes,  it seems t h a t  t h e  s p o t  format could be used 
t o  advantage,  The i n s t r u c t i o n a l  m a t e r i a l  can be in t roduced  
much l i k e  commercial a d v e r t i s i n g  spo t s ,  du r ing  en te r ta inment  
programs such as f e a t u r e  f i l m s  and plays.  which have proved ve ry  
popular.  S ince  t h e  nove l ty  of t h e  medium has  almost  worn o f f ,  
judging from t h e  a t tendance ,  a t t r a c t i n g  and r e t a i n i n g  audiences  
has  become a real problem and, t h e r e f o r e ,  t h e  need f o r  t r y i n g  
ou t  new programming s t y l e s  i s  a l l  t h e  more heightened now, 
I n i t i a l l y ,  i n  most v i l l a g e s ,  t h e  e n t i r e  popula t ion  showed up 
t o  watch t e l e v i s i o n  every day, Though r e l i a b l e  a t tendance  
r eco rds  are n o t  kep tB  it  i s  es t imated  t h a t  a f t e r  about a yea r ,  
t h e  f i g u r e  dropped "c about 20 t o  50 peopleB and on an  average,  
perhaps 5% of t h e  20 t e l e c l u b  members watch any ' ~ r i s h i ~ a r s h a n '  
program. S u r p r i s e  v i s i t s  t o  v i l l a g e s  revea led  t h a t  t h e  s e t  i s  
sometimes tu rned  o f f  when ' K r i s h i  Darshanl i s  on t h e  a i r .  Both 
urban and r u r a l  audiences  have always been clamoring f o r  more 
en te r ta inment ,  a s  indicated by t h e  survey conducted by t h e  
L i s t e n e r  Research O f f i c e r  of A I R .  lo The p re fe rence  of viewers 
f o r  en te r ta inment  programs i s  a hard r e a l i t y  which one cannot 
wish away bu t  has  t o  contend w i t h  and c a p i t a l i z e  upon. It i s  
t r u e  t h a t  many people menta l ly  cond i t i on  themselves t o  blank 
o u t  s p o t  commercials on t e l e v i s i o n ,  but ,  as we a l l  knowl due 
t o  r e p e t i t i o n  and s k i l l f u l  and s u b t l e  appea ls ,  most peop le ' s  
purchasing behavior i s ,  i n  f a c t ,  in f luenced  by t e l e v i s i o n  com- 
merc i a l s ,  Otherwise t h e r e  would not  be any. Yet ano the r  m e r i t  
of' t h e  s p o t  technique i s  t h a t  t h e  c o s t  of programming i s  much 
lower f o r  i t ,  
A I R  f e e l s  t h a t  t h e  r e sou rces  c u r r e n t l y  devoted f o r  t h e s e  
programs a r e  g r o s s l y  inadequate ,  and with  more moneyB men and 
materialB t h e  q u a l i t y  of t h e  programs would improve subs tan-  
t i a l l y ,  While such ' improved1 q u a l i t y  may p l e a s e  t h e  pro- 
duce r s  and s o p h i s t i c a t e d  urban audiences* i t  i s  no t  c l e a r  i f  
it would cap tu re  t h e  a t t e n t i o n  of t h e  v i l l a g e r s  enough t o  make 
them keep t h e  s e t s  on, I t  i s  not  being suggested that  t h e  
p r e s e n t  s t y l e  should be completely done away with ,  The p o i n t  
i s  t h a t  t h e  programming should be innova t ive ,  since no s i n g l e  
technique w i l l  be good f o r  a l l  s i t u a t i o n s  o r  f o r  a l l  t ime t o  
come. 
1.5.2 Te lec lubs  
Yet ano the r  problem which has  g r e a t  s i g n i f i c a n c e  f o r  a  
s a t e l l i t e  p r o j e c t  i s  t h a t  of t e l e c l u b s .  Te l ec lubs  were organ- 
i z e d  s i n c e  i t  was f e l t  t h a t  t e l e v i s i o n  would be more e f f e c t i v e  
when r e i n f o r c e d  by an  I n d i v i d u a l  a t  t h e  viewing end. T h i s  
assumption has  been e s t a b l i s h e d  t o  be v a l i d  f o r  school  broad- 
c a s t s .  where t e l e v i s i o n  i s  r e a l l y  a n  a i d  t o  t h e  t eache r ,  w i t h -  
ou t  whom it i s  of  r a t h e r  l i m i t e d  v a l u e e 5  Unlike t h e  classroom 
s i t u a t i o n ,  where t h e  t e a c h e r  p lays  t h e  major r o l e ,  and t e l e -  
v i s i o n  a  secondary one. i n  a r u r a l  t e l e c l u b ,  t e l e v i s i o n  would 
seem t o  p lay  t h e  major r o l e  and t h e  convenor of t h e  t e l e c l u b  
a secondary r o l e ,  t o  c l a r i f y  doubts and t o  anwer q u e r i  
t h e  spo t .  F i e l d  o f f i c i a l s  involved i n  t h e  p r o j e c t  admit t h a t  
d i s c u s s i o n s  r a r e l y  t a k e  p l ace  i n  t h e  t e l e c l u b s  a t  t h e  conclu- 
s i o n  of t h e  t e l e c a s t s ,  However, when any important  o f f i c i a l  
v i s i t o r  goes t o  a t e l e c l u b ,  an e x c e l l e n t  d i s c u s s i o n  can be 
wi tnessed,  which i s  a  p r e d i c t a b l e  exper ience of a  'conducted 
t o u r ' .  Unfor tunate ly ,  t h e  number of such model v i l l a g e s  seems 
t o  be r a t h e r  smal l  and most v i s i t o r s  a r e  t aken  t o  t h e  same few 
v i l l a g e s .  Apparently such d i s c u s s i o n s  a r e  ' s t a g e d t  and no t  
genuine o r  f r equen t .  Experience wi th  t h e  80 t e l e c l u b s  showed 
t h a t  it i s  not  r e a l i s t i c  t o  expect  farmers  t o  s i t  around a f t e r  
everybody e l s e  has l e f t  t o  d i s c u s s  the  t e l e c a s t  f o r  some 30 
odd minutesO8 It i s  somewhat hard t o  pin-point  and t e l l  why 
d i s c u s s i o n s  r a r e l y  t a k e  p lace ,  bu t  t h e  main reason seems t o  
be t h a t  fa rmers  are n e i t h e r  accustomed t o  nor a r t i c u l a t e  
enough t o  exp res s  t h e i r  op in ions  t o  d i s c u s s  f r e e l y  i n  a group 
s i t u a t i o n .  
S o c i a l  t r a d i t i o n  and custom i s  a l s o  a  b a r r i e r  f o r  t h e  
func t ion ing  of t h e  t e l e c l u b .  A s  an  i n s t i t u t i o n a l  mechanism 
of i n i t i a t i n g  change, i t  i s  t o t a l l y  new t o  t h e  Ind ian  r u r a l  
scene,  Deference t o  a u t h o r i t y ,  e l d e r s ,  o f f i c i a l s l  v i l l a g e  
l eade r s .  c a s t e  s u p e r i o r s ,  w e a l t h i e r  members of t h e  community, 
e t c . ,  makes i t  d i f f i c u l t  f o r  an ord inary ,  average farmer  t o  
speak up and a i r  h i s  views o r  d i s a g r e e  wi th  what is  s a i d  o r  
shown on t e l e v i s i o n ,  p a r t i c u l a r l y  i n  t h e  presence of t h e  govern- 
ment v i l l a g e  l e v e l  workerl o r  o t h e r  h ighe r  ex t ens ion  o f f i c i a l s  
who sometimes v i s i t  t h e  t e l e c l u b s ,  o r  t h e  'Sarpanch' (head of 
t h e  v i l l a g e  c o u n c i l ) .  There a r e  always except ions  of fa rmers  
who a r e  con f iden t ,  opinionated and a r t i c u l a t e ,  It  i s  no t  be ing  
suggested,  t h e r e f o r e .  t h a t  one should f o r g e t  about d i s c u s s i o n s  
i n  t e l e c l u b s .  T h i s  only  shows t h e  g r e a t  need t o  i n c r e a s e  ou r  
unders tanding of t h e  v i l l a g e  group-dynamics, by under taking 
a p p r o p r i a t e  s o c i a l ,  an th ropo log ica l  and behaviora l  r e sea rch ,  
The e s s e n t i a l  t a s k  of t e l e v i s i o n  i s  t o  i n i t i a t e  change, and 
t h e  t e l e c l u b  was hoped t o  f u n c t i o n  a s  a  c a t a l y t i c  ins t rument  
t o  f a c i l i t a t e  t h e  process  of change. It i s  t h e r e f o r e  neces sa ry  
t o  unders tand t h e  dynamics of change. The concept of t h e  t e l e -  
c lub  grew ou t  of Kurt LewinDs experiments i n  t h e  U.K, showing 
t h a t  adopt ion  of an innova t ion  advocated i n  mass media depends 
upon i n t e r - p e r s o n a l  d i s c u s s i o n  of it, 'I A s  shown i n  Canada. 
'Forumsis l i k e  teleclubs- can ckaawe "grsup-anchored a t t i t u d e s  
and behavior*  because t h e  discussion :)errnits an e n t i r e  group 
t o  change w % " ~ o M %  requisitag an  l ,ndividual  t o  d e v i a t e  from t h e  
I d  should be noted t h a t  t h e s e  examples c i t i n g  t h e  
e f f e c t i v e n e s s  s f  "ee fous~m o r  t e l e c l u b  concept,  a r e  t aken  from 
Canada, U , M , >  and Franced where t h e  socio-economic and c u l -  
t u r a l  s i t u a t i o n  a s  wel l  as educa t iona l  s t a n d a r d s  a r e  very d i f -  
f e r e n t  from t h a t  of r u r a l  I n d i a ,  The whole i s s u e  of t e l e c l u b s  
has no t  been given enough a t t e n t i o n  even though i t  i s  a key 
element i n  t h e  whole process ,  One i d e a  which m e r i t s  expe r i -  
menta t ion  Is t o  show s u c c e s s f u l  t e l e c l u b s  i n  a c t i o n ,  on t e l e -  
v i s i o n ,  s o  t h a t  t h e  i d e a  of d i s c u s s i o n  i s  accepted,  T h i s  cou ld  
become a f r equen t  feature with  d i f f e r e n t  t e l e c l u b s  being shown 
on t e l e v i s i o n l  s o  t h a t  people a r e  motivated t o  d i s c u s s  and a r e  
kep t  guess ing  as t o  when t h e i r  p a r t i c u l a r  t e l e c l u b  would be on 
t h e  a i r ,  Considerable  r e sea rchd  i m g i n a d i o n  and experimenta- 
t i o n  i s  c a l l e d  f o r  t o  make t h e  t e l e c l u b s  accomplish t h e  f u n c t i o n  
tha t  i s  expected of them, 
Another r e l a t e d  ques t ion  i s  t h a t  of feedback from t h e  
t e l e c l u b s ,  The number of' d i s c u s s i o n  r e p o r t s  rece ived  by A I R  
from t h e  t e l e c l u b s  i s  v e g r  small and much of t h f s  s o - c a l l e d  
feedback i s  of no va lue*  a s  many sf t h e  r e p o r t s  a r e  suspec ted  
t o  be r igged.  Howevesc., t h e r e  are about a dozen l e t t e r s ,  om a n  
average,  p e r  program* w r i t t e n  v o l u n t a r i l y  by i n d i v i d u a l s  g i v i n g  
t h e i r  c~mments  and orterm cor~strucdPve cnpit ic9sm re la t ing  to the 
programs, I t  i s  such v o l u n t a r y  and genuine feedback t h a t  A I R  
values ,  a s  it i s  u s e f u l  t o  i t s  producers,  
Payment of honorar ia  t o  convenors of t e l e c l u b s  has  
always been a thorny problem, It i s  said t h a t  d i scuss ion  
r e p o r t s  a r e  not s e n t  i n  s u f f i c i e n t l y  l a r g e  numbers now because 
t h e  convenors a r e  no t  pa id  any honorar ia  f o r  t h e i r  work i n  t h e  
te lecbubs ,  T h i s  seems t o  be more of a n  a l i b i  and one i s  n o t  
s u r e  i f  t h e  s i t u a t i o n  would change j u s t  by paying them money, 
S ince  t h e s e  r e p o r t s  a r e  of dubious va lue  anyway, t hey  should 
no t  be i n s i s t e d  a t  a l l 8  which would a l s o  d e f l a t e  t h e  honora r i a  
i s s u e ,  The job of a v i l l a g e  l e v e l  worker i s  p r imar i ly  a g r i -  
c u l t u r a l  ex t ens ion  and t e l e v i s i o n  should be looked upon a s  a n  
a i d  t o  him and n o t  a s  a burden. It would be a c o s t l y  mistake 
i f ,  fo l lowing  t h e  unfor tuna te  precedent s e t  i n  t h e  urban t e l e -  
c lubs ,  honorar ia  i s  paid  t o  t h e  convenors of r u r a l  t e l e c l u b s :  
it  would c o s t  t h e  Government about $13,3 m i l l i o n  ( o r  Rs.100 
m i l l i o n )  a yea r  f o r  a n a t i o n a l  system, i f  t h e  monthly honorarium 
is  $2 pe r  head, Once t e l e v i s i o n  i s  used more widely, t h e i r  job 
would have t o  be r e s t r u c t u r e d  w i t h  cons ide rab le  emphasis on 
t e l e v i s i o n ,  and perhaps a l t e r e d  working hours  dur ing  t h e  day 
t o  compensate f o r  t h e i r  d u t i e s  wi th  t e l e v i s i o n  i n  t h e  evenings. 
For a f r a c t i o n  of t h e  amount requi red  f o r  paying honorar ia  t o  
t h e  convenors, i t  should be p o s s i b l e  t o  g e t  a n  on-going evalua-  
tion made on a random sample b a s i s  and t o  provide t h a t  feedback 
t o  A I R ,  It must be recognized t h a t  some kind of meaningful and 
quick feedback on t h e  programs would be very u s e f u l  f o r  A I R  t o  
have, The dozen-odd l e t t e r s  are  c l e a r l y  inadequate  and t h e  need 
is  perhaps b e s t  m e t  by having a con t inua l  eva lua t ion  on t h e  
p r e s e n t a t i o n  of t h e  programsd made i n  a sys t ema t i c  way, A 
f o r t n i g h t l y  survey has been proposed by t h e  Department of 
Adult Education of t h e  NCEm t o  meet t h i s  need, 
The problem of maintenance encountered wi th  t h i s  p r o j e c t  
c l e a r l y  emphasized t h e  need t o  make adequate arrangements f o r  
prompt r e p a i r  of t h e  s e t s  i f  a l a r g e r  system us ing  a s a t e l l i t e  
comes i n t o  being,  During t h e  f i r s t  yea r  maintenance of t h e  
v i l l a g e  t e l e v i s i o n  sets was v i r t u a l l y  non-ex is ten t#  s i n c e  t h e  
s u p p l i e r  was n e i t h e r  equipped nos  i n t e r e s t e d  i n  d i scha rg ing  t h e  
f r e e  one-year s e r v i c e  guaran tee ,  It was u n r e a l i s t i c  i n  t h e  
f i r s t  p l a c e  t o  expect  any th ing  e l s e  from an  i l l - equ ipped  middle-  
man. It was es t imated  t h a t ,  on t h e  averagel  1@ of t h e  s e t s  
were not  working a t  any given t ime and t h e  f i g u r e  ro se  t o  as 
h igh  a s  2% dur ing  t h e  worst  pe r iod  i n  t h e  monsoon sea 
Th i s  has  unders tandably caused cons ide rab le  b i t t e r n e s s  and 
f r u s t r a t i o n  i n  many of t h e  v i l l a g e s ,  The sets should have been 
procured d i r e c t l y  by t h e  Government and a s e r v i c e  u n i t  w i t h  
t r a i n e d  t e c h n i c i a n s #  equipment and t r a n s p o r t  f a c i l i t i e s  should 
have been d e t a i l e d  f o r  t h i s  p r o j e c t  t o , u n d e r t a k e  r e g u l a r  p r e -  
v e n t i v e  as w e l l  as remedial  maintenance. Cur ren t ly ,  A I R  has 
been e n t r u s t e d  wi th  t h e  r e s p o n s i b i l i t y  of m i n t e n a n c e  and t h e  
s i t u a t i o n  has  improved s u b s t a n t i a l l y  s i n c e  A I R  has t r a i n e d  
t e c h n i c i a n s  and equipment t o  do t h e  gob, though it i s  handi-  
capped f o r  want of t r a n s p o r t  S a c i l i t h s .  Th i s  arrangement of' 
a b roadcas t ing  o rgan iza t ion  under taking r e c e i v e r  maintenance 
i s  an  unusual  one, bu t  seems t o  be working we l l  and t h e  f r a c -  
t i o n  of s e t s  ou t  of o r d e r  i s  now repor t ed  t o  be d ~ w n  t o  1 o r  
. However, a d i f f e r e n t  and more e l a b o r a t e  se t -up  would be 
r equ i r ed  f o r  r e c e i v e r  maintenance f o r  a  l a r g e r  system. 
T h i s  p r o j e c t  has r a i s e d  doubts  about t h e  a b i l i t y  of t h e  
Government t o  o rgan ize  i n t e r - m i n i s t e r i a l  ven tu re s  of t h i s  
na tu re .  The f i r s t  problem he re  was t h e  l a c k  of adequate  
i n t e r e s t  and w i l l i n g n e s s  t o  support  t h e  p r o j e c t .  Few of t h e  
concerned policy-makers and h igh  o f f i c i a l s  pa id  more than  l i p -  
s e r v i c e  when t h e  i d e a  was f i r s t  mooted. It i s  t r u e  t h a t  l a c k  
of resources  is  a  s eve re  c o n s t r a i n t ,  but  i t  should have been 
p o s s i b l e  p a r t i c u l a r l y  f o r  t h e  Minis t ry  of In format ion  and 
Broadcasting,  t h e  Min i s t ry  of Food and Agr i cu l tu re ,  and t h e  
Delh i  Adminis t ra t ion  t o  s a n c t i o n  a t  l e a s t  some funds* if n o t  
t h e i r  f a i r  s h a r e  of i n p u t s  r equ i r ed  f o r  t h e  p r o j e c t .  One 
would have expected t h e  f i r s t  two o r g a n i z a t i o n s  t o  i n i t i a t e  
the p r o j e c t  and fund t h e  c a p i t a l  expendi ture  (purchase  of 
t e l e v i s i o n  sets, p r i m a r i l y ) ,  s i n c e  it f a l l s  d i r e c t l y  w i t h i n  
t h e i r  purview. In s t ead ,  t h e  Food Minis t ry  r e p o r t e d l y  took  the 
s t and  t h a t  r a d i o  is q u i t e  adequate f o r  a g r i c u l t u r a l  ex t ens ion  
and it could do without  t e l e v i s i o n  f o r  t h e  f o r e s e e a b l e  f u t u r e ,  
and t h e  o t h e r  two o r g a n i z a t i o n s  d i d  not have "adequate  funds". 
The p r o j e c t  could not  have been s t a r t e d  bu t  f o r  t h e  i n i t i a t i v e  
and impetus of the  Department of Atomic Energy ( D A E ) .  Not on ly  
were t h e  sets bought by t he  DAEI but  a c o n s i d e r a b l e  amount of 
o p e r a t i n g  and maintenance expenses a r e  being borne by it ,  
Even 18 months a f t e r  s t a r t i n g  t h e  p r o j e c t .  t h e  Minis t ry  of 
Informat ion and Broadcast ing had no t  sanc t ioned  any a d d i t i o n a l  
funds o r  personnel  t o  A I R  f o r  producing t h e s e  programs, A I R  
has been a b l e  t o  undertake t h i s  a d d i t i o n a l  work by s t r e t c h i n g  
i t s  r e sou rces  and burdening i t s  l i m i t e d  f a c i l i t i e s .  
Lack of manager ia l  s k i l l s  i n  Government o rgan iza t ions  
was a l s o  a  s e r i o u s  problem. For  examplel it took  11 months t o  
g e t  t e l e v i s i o n  s e t s  i n s t a l l e d  i n  80 v i l l a g e s ,  most of which 
were a l r eady  e l e c t r i f i e d  ( a  few were suppl ied  power t o  enable  
i n s t a l l a t i o n  of s e t s ) #  and e a s i l y  a c c e s s i b l e  by road* being 
wi th in  a  r a d i u s  of 15 mi les  from B e l h i B  t h e  s e a t  of t h e  C e n t r a l  
Government, Coordinat ion between t h e  c o l l a b o r a t i n g  organiza-  
t i o n s  was a l s o  poor d e s p i t e  - ( o r  was i t  because o f ? )  - t h e  
m u l t i p l i c i t y  of committees and m e e t i w s ,  I t  was c l e a r  t h a t  a 
committee cannot run  a p r o j e c t  l i k e  t h i s ,  Respons ib i l i t y  was 
d i f f u s e d  and no s i n g l e  i n d i v i d u a l  was i n  charge of t h e  p r o j e c t *  
a s  a u t h o r i t y  was ves t ed  i n  a 1dgh-Level c o r n i t t e e  of S e c r e t a r i e s  
of t h e  var iousrdn is t s r ies  involved,  Often prov is ion  of physi-  
c a l  i n p u t s  l i k e  seeds l  f e r t i l i z e r s ,  i n s e c t i c i d e s ,  e t c . ,  d i d  
not  co inc ide  w i t h  t h e  t e l e c a s t s  advocat ing t h e i r  use, due t o  
l a c k  of c o o r d i n a t i ~ n  and supply bo t t l enecks  and p l a i n  i n e f f i -  
c iency  i n  t h e  Government, Complaints t o  t h i s  e f f e c t  were heard 
from f a m e r s  on many occasions ,  The miss ionary z e a l  and suppor t  
of a s i n g l e  i n d i v i d u a l  o r  o ~ g a n i z a t i o n  i s  no t  enough f o r  t h e  
p r o j e c t  t o  succeed when t h a t  d e d i c a t i o n  and commitment i s  no t  
shared  by t h e  o t h e r  c o l l a b a r a t i n g  o rgan iza t ions .  It i s  
e s s e n t i a l ,  t h e r e f o r e ,  t o  e n l i s t  t h e  wholehearted suppor t  of 
a11  t h e  o r g a n i z a t i o n s  r i g h t  from t h e  beginning. 
CHAPTER 2 
ENVISAGED USES OF TELEVISION I N  INDIA 
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-
Having d i scussed  Ind ian  exper imentat ion w i t h  t e l e v i s i o n  
s o  f a r l  It would be u s e f u l  t o  review t h e  exper ience  abroad. 
However, s i n c e  t h e  1 l . t e r a t u r e  i s  r e p l e t e  wi th  ca se  s t u d i e s  i n  
t h e  use of t e l e v i s i o n ,  i n  both developing and advanced cownt r ies ,  
t h e  review he re  would be done r a t h e r  b r i e f l y 5  drawing from t h e  
Schram-Nelson r e p o r t ,  where t h i s  has  been summarized, E a s i l y ,  
t h e  most ex t ens ive  summary of r e sea rch  on i n s t r u c t i o n a l  tele- 
v i s i o n  i s  t h e  work by Chu and Schramm~ 'Learning from Te le -  
v i s i o ~ ~ '  a An excePlent  s e r i e s  of ca se  s t u d i e s  i s  conta ined  
i n  t h e  t h r e e  volumesa 'The  N e w  Media i n  Action: Case S t u d i e s  
f o r  P l anne r s1 ,  14 Though every country  i s  unique i n  i t s  own 
way5 t h e r e  a r e  enough coinmon problens  t h a t  l e s s o n s  lea rned  
abroad a r e  of value  f o r  I n d i a  too.  
2 .1 , l  E f f e c t i v e n e s s  of t e l e v i s i o n  
A s  i n  t h e  case  of I n d i a 5  exper ience abroad a l s o  shows 
t h a t  t e l e v i s i o n  can be e f f e c t i v e  a s  a  t o o l  f o r  educa t ion ,  but  
no t  n e c e s s a r i l y  s, Ef fec t iveness  depends upon how it i s  
used, A s  Schramm p o i n t s  ou t  i n  h i s  paper p re sen ted  a t  t h e  
U.N. Outer Space conferencel  he ld  i n  Vienna: 15 
 h here a r e  approximately 1~ 008 r e s e a r c h  
papers  and a  number of ca se  s t u d i e s  d e a l -  
i ng  wi th  i n s t r u c t i o n  by t e l e v i s i o n .  The 
r e sea rch  says, i n  b r i e f  su  
t e l e v i s i o n  can handle  e f f e c t i v e l y  any 
p a r t  of t h e  t e a c h i n g  process  t h a t  it can 
c a r r y ,  It cannot very wel l  conduct a  
c l a s s  d i s c u s s i o n s  o r  l i s t e n  t o  papers  by 
t h e  s t u d e n t s  i t  teaches ,  o r  counsel  an 
i n d i v i d u a l .  But it can s h a r e  expos i to ry  
and explana tory  teach ing ,  and demonstrat ions.  
When exce l l ence  i s  anywhere a v a i l a b l e  t o  a 
school  system, i t  can s h a r e  exce l lence ,  It  
can s t e p  i n t o  t h e  gap when t e a c h e r s  a r e  not  
h igh ly  t r a i n e d ,  o r  not  prepared t o  t each  
s p e c i a l i z e d  s u b j e c t  ma t t e r ;  when v i s u a l  a i d s  
a r e  i n  s h o r t  supply;  when l e a r n i n g  oppor- 
t u n i t i e s  need t o  be brought t o  p u p i l s  who 
have no schools  o r  cannot go t o  a  school ;  
when it i s  d e s i r e d  t o  provide in - se rv i ce  
t r a i n i n g  f o r  t e e c h e r s ,  o r  t o  e n r i c h  t h e  
work of s tudy  groups i n  l i t e r a c y  o r  a d u l t  
educa t ion ,  I I  
A s  S t i c k e l l  observes ,  t h e s e  a b i l i t i e s  have been wel l  shown, 
but  t h e  r e sea rch  has  revealed no s i g n i f i c a n t  d i f f e r e n c e  i n  
t h e  l e a r n i n g  r e s u l t  which i s  a t t r i b u t a b l e  t o  t h e  method of 
d e l i v e r y  a lone ,  l6 The f i n d i n g  of r e sea rch  abroad. a s  wel l  a s  
of t h e  s tudy  done by Paul Neurath of t h e  School T e l e v i s i o n  
P r o j e c t  i n  Delhi ,  tha t  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  i n  
l e a r n i n g  from t e l e v i s i o n  compared t o  face- to-face  l ea rn ing ,  
does  no t  go a g a i n s t  t e l e v i s i o n .  I n  c o u n t r i e s  l i k e  I n d i a J  t h e  
problem i s  one of a c u t e  sho r t age  of t r a i n e d  t eache r s :  about 
a  t h i r d  of t h e  t e a c h e r s  have not  had t e a c h e r - t r a i n i n g ,  and 
whi le  a m i l l i o n  more a r e  requi red  over t h e  next  f i v e  yea r s ,  
only  '70J 000 a r e  p r e s e n t l y  under t r a i n i n g .  1 '1 
2.1.2 Extent  of use of E T V  abroad 
It has been es t imated  t h a t  t h e  nwnber of c o u n t r i e s  i n  
a l l ,  us ing  t e l e v i s i o n  i n  one way o r  t h e  o t h e r  f o r  t each ing  
exceeds f i f t y .  I t  i s  used i n  most p a r t s  of t h e  world: 
the  U.S., S o v i e t  Union, Western Europe and Japan are t h e  
advanced a r e a s  u s i n g  ETV widely .  Even among d e v e l o p i n g  coun- 
t r i e s ,  i t s  u s e  i s  q u i t e  e x t e n s i v e :  Niger ,  N i g e r i a l  A l g e r i a l  
I v o r y  Coas t ,  Zambia, Senega l*  Kenya, Uganda, Rhodesia.. S i e r r a  
Leone, Egypt,  Jo rdan ,  Turkey, P a k i s t a n ,  Taiwan, Korea, 
S ingapore ,  Jamaica,  Colombia, Mexicol Venezuela,  Peru,  Braz i l . .  
C h i l e ,  Samoa, e t c . @  b e s i d e s  I n d i a ,  And i n  t h e s e  c o u n t r i e s  
t e l e v i s i o n  h a s  been p u t  t o  u s e  f o r :  upgrading i n s t r u c t i o n *  
t r a i n i n g  t e a c h e r s ,  ex tend ing  t h e  s c h o o l D  l i t e r a c y  and funda-  
menta l  e d u c a t i o n ,  a d u l t  e d u c a t i o n  and community development ,  
r e m e d i a l  i n s t r u c t i o n s  improvement of  secondary  s c h o o l s ,  a g r i -  
c u l t u r e *  and v i l l a g e  development e l  I n  many of  t h e s e  c o u n t r i e s  
s t u d i e s  have been made i n  t h e  use  of t e l e v i s i o n  and* i n  genera11  
t h e  r e s u l t s  from t h e  deve lop ing  c o u n t r i e s  a re  a l s o  q u i t e  
encouraging.  
2 - e f f e c t i v e n e s s  of t e l e v i s i o n  
Drawing a g a i n  from t h e  Scbramm-Nelson r e p o r t ,  e s s e n t i a l l y D  
t h e  f o l l o w i n g  f o u r  p o i n t s  emerge from t h e  r e s e a r c h ,  on how t h e  
e f f e c t i v e n e s s  might  be  maximized, 
I. I t  i s  impor tan t  t h a t  t h e  t e c h n i c a l  q u a l i t y  of  
t h e  t e l e v i s i o n  program shou ld  be good, The 
s i g n a l  shou ld  De good and c l e a r  and t h e r e  
s h o u l d  be prompt t e c h n i c a l  maintenance  of t h e  
r e c e i v e r s ,  
2, I n t e r e s t i n g  and s k i l l f u l  programming i s  v i t a l  
f o r  t h e  medium t o  be e f f e c t i v e ,  T e l e v i s i o n  i s  
a  v e r y  demanding mediuml and i t  is n o t  enough 
t o  p u t  a t e a c h e r  o r  a n  a g r i c u l t u r a l  e x t e n s i o n  
worker  i n  f r o n t  of a  t e l e v i s i o n  camera and l e t  
h e r ,  o r  him, j u s t  c o n t i n u e  t a l k i n g  as  u s u a l .  
C a r e f u l  p r e p a r a t i o n  and p l a n n i n g  i s  r e q u i r e d  
with  more a t t e n t i o n  t o  v i s u a l  m a t e r i a l s ,  
speed of e x p o s i t i o n ,  review of key p o i n t s ,  
a n t i c i p a t i o n  of q u e s t i o n s l  e t c . *  i n  o r d e r  t o  
come a c r o s s  e f f e c t i v e l y  on t e l e v i s i o n .  
3. E f f e c t i v e n e s s  depends upon t h e  c o n t e x t  i n  
which t e l e v i s i o n  i s  used and what a c t i v i t i e s  
are b u i l t  a round i t  t o  ennance l e a r n i n g  o r  
implementa t ion  of what i s  t a u g h t ,  T e l e v i s i o n  
i s  r a r e l y  used by i t s e l f ,  i n  i s o l a t i o n ,  t o  do 
a  t e a c h i n g  job;  i t  i s  always b u i l t  i n t o  a  s y s -  
tem. I n  t h e  schoo l ,  it i n c l u d e s  t h e  c lass room 
t e a c h e r ;  f o r  a g r i c u l t u r a l  programs, it i n c l u d e s  
t h e  a g r i c u l t u r a l  e x t e n s i o n  worker and t h e  pro-  
c e s s  of group d i s c u s s i o n  i n  a t e l e c l u b .  
4. T e l e v i s i o n  i s  most s u c c e s s f u l  when used t o  meet 
a  s p e c i f i c  f e l t  need o r  problem r a t h e r  t h a n  when 
it  i s  used j u s t  because  i t  i s  t h e r e ,  Niger and 
Samoa t e s t i f y  t o  t h i s  v e r y  e l o q u e n t l y ;  i n  b o t h  
t h e s e  i n s t a n c e s  where i t s  use  h a s  been s u c c e s s -  
f u l ,  t h e r e  was a n  a c u t e  problem - a s h o r t a g e  of 
t r a i n e d  t e a c h e r s  and a  desire t o  a c c e l e r a t e  t h e  
p r o c e s s  of development - which was recogn ized  
f i r s t  and t h e n  t h e  e f f o r t s  went i n t o  h a r n e s s i n g  
t e l e v i s i o n  t o  meet t h e  c h a l l e n g e .  
I n  t h e  absence  of  a  c l e a r  Governmental p o l i c y  r e g a r d i n g  
t h e  q u e s t i o n  of t e l e v i s i o n ,  what would be d i s c u s s e d  h e r e  a r e  
t h e  o p p o r t u n i t i e s  and t h e  needs o r  problems f o r  which t e l e v i -  
s i o n  c o u l d  be used t o  advantage ,  Even i f  t h e  Government d e c i d e s  
t o  go ahead w i t h  a  n a t i o n a l  t e l e v i s i o n  p r o j e c t *  t h e  e x t e n t  and 
t i m i n g  of t h e  deployment f o r  v a s i o u s  t a s k s  would depend upon 
t h e  e v a l u a t i o n  made of t h e  p r i o r i t i e s  a t t a c h e d  t o  t h e  s o l u t i o n  
of t h e s e  problems. The o r d e r  i n  which t h e  s u g g e s t e d  u s e s  are 
l i s ted  h e r e  r e f l e c t  t h e  a u t h o r ' s  own assessment  o f  what t h e s e  
p r i o r i t i e s  might  be. 
The C o n s t i t u t i o n  of t h e  c o u n t r y  and t h e  o b j e c t i v e s  l a id  
o u t  i n  t h e  F i v e  Year i ' lans i n d i c a t e  n a t i o n a l  g o a l s  of 
development,  b u t  t h e y  are t o o  g e n e r a l  t o  i n t e r p r e t  i n t o  s p e c i -  
f i c  d i r e c t i v e s  f o r  purposes  of a n a l y s i s  he re :  though t h e y  
s h o u l d  be k e p t  i n  mind as a g e n e r a l  frame of  r e f e r e n c e .  These  
g o a l s  a r e :  e n s u r i n g  democ~acy  and s e c u l a r i s m l  e l i m i n a t i o n  of 
p o v e r t y  and c r e a t i o n  of a  t s % o i a l i s t i c  p a t t e r n  of s o c i e t y t #  
and f o r g i n g  n a t i o n a l  i n t e g r a t i o n ,  Three  development g o a l s  
a r e ,  however* c l e a r :  1, p r o v i s i o n  of f r e e  and compulsory 
e d u c a t i o n  f ' o r  c h i l d r e n  t o  t h e  age  of 14;  2. s t r e n g t h e n i n g  
of a g r i c u l t u r e *  and i n d u s t r y  which would h e l p  a g r i c u l t u r e ,  s o  
a s  t o  a t t a i n  s e l f - s u f f i c i e n c y  i n  food p r o d u c t i o n  a s  e a r l y  as 
p o s s i b l e ;  and 3. mounting a mass ive  na t ionwide  f a m i l y  p l a n n i w  
campaign. 
It i s  u s e f u l  t o  unders tand  t h e  s e t t i n g  under which t e l e -  
v i s i o n  would b e  used i n  t h e  c o u n t r y ,  En terms of s i z e  a l o n e ,  
t h e  problems t o  be  t a c k l e d  by t e l e v i s i o n  are  s t a g g e r i n g .  I n d i a  
t i o n  of around 530 milh lon  people#  w i t h  8* l i v i n g  i n  567,000 
v i l l a g e s 8  and a l i t e r a c y  r a t e  of 211%- Perhaps t h e  most c h a l l e n g -  
i n g  problem t e l e v i s i o n  would f a c e  i s  t h e  c u l t u r a l ,  economic, 
and geograph ic  d i v e r s i t y  and h e t e r o g e n e i t y l  coupled  w i t h  t h e  
t r a d i t i o n - o r i e n t e d  a t t i t u d e s  i n  t h e  c o u n t r y o  c h a r a c t e r i z e d  by 
a f a t a l i s t  ph i losophy ,  a  r e l u c t a n c e  t o  change and emphasis  on 
s p i r i t u a l  r a t h e r  t h a n  m a t e r i a l  va lue s ,  
T h i s  i s  perhaps t h e  most important  problem f a c i n g  t h e  
governmentl s ince  %he issue i s  a t  t h e  r o o t  of  t h e  c o u n t r y @ s  
v i a b i l i t y  a s  a s i n g l e  ~olitical e n t i t y ,  The l o n g  h i s t o r y  of 
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India as one nation, the Hindu religion to which most of the 
people have always belonged# and the struggle for independence 
from the British rule were three great unifying forces in the 
country. The third factor is inoperative after independence, 
and the pressures and conflicts between various groups soon 
after independence, to maximize short-term political and econ- 
omic benefits have clearly overshadowed the first two. Of 
course, in olden daysB the mobility between places and inter- 
action between groups was far less because* being a pre- 
industrial society, most communities were self-sufficient and 
transportation and communication facilities were less developed. 
As a result, there was not much scope for conflicts of the 
present type to take place. This is, however, a rather simple- 
minded hypothesis of a very complex phenomenon which can be 
well-analyzed only by future historians and social scientists, 
who will have the benefit of hindsight and a longer perspec- 
tive of events. The fact however remains that despite all the 
cliche-ridden talk of 'unity amidst diversity in Indiat, what 
one encounters increasingly these days is animosity amidst 
diversity. National unity was taken for granted till separa- 
tist and divisive forces raised their heads after Nehru, 
exploiting the language and cultural differences and sensit- 
ivities to reap vested political gains. This is an unfortun- 
ateB but perhaps foreseeable consequence of Nehruts plan of 
reorganizing the states on the basis of language. The vir- 
tually endless demands for the creation of new stateso and 
the Government's acceding to these demands shows the Pandorats 
box t h a t  was opened. The r i o t s  which occurred i n  t h e  South i n  
1965 only unde r l i ne  t h e  s e r i o u s  schism between t h e  North and 
t h e  South on t h e  language ques t ion ,  T h i s  has l e d  even t o  a 
s e c e s s i o n i s t  movement and an i n t e n s i f i e d  e f f o r t  t o  make t h e  
r eg iona l  language occupy t h e  most prominent p o s i t i o n  i n  each 
of the  s t a t e s ,  as a  r e a c t i o n  t o  check t h e  a l l e g e d  impos i t ion  
of Hindi by t h e  C e n t r a l  Government. However, Hindi  movies and 
t h e i r  movie stars have an enormous p o p u l a r i t y  a l l  over  t h e  
country ,  and t h e s e  movies have been a  source  of i n c i d e n t a l  
l e a r n i n g  of i i indi ,  p a r t i c u l a r l y  among t h e  younger gene ra t ion*  
i n  t h e  non-Hindi speaking s t a t e s .  The u n i v e r s a l  p o p u l a r i t y  
of Hindi movies i n  t h e  country  i s  an i n t e r e s t i n g  phenomenon 
and ought t o  be taken  advantage of by t e l e v i s i o n  a s  an  e f f e c -  
t i v e  i n t e g r a t i n g  f o r c e  and f o r  a qu icker  spread  of Hindi as a 
n a t i o n a l  language. The language ques t ion  i s  a s e n s i t i v e  i s s u e  
today i n  t h e  country ,  and i s  l i k e l y  t o  be so f o r  q u i t e  some 
t ime t o  comel and i t  i s  beyond t h e  scope of t h i s  paper t o  go 
i n t o  it i n  g r e a t  d e t a i l ,  S u f f l c e  i t  t o  recognize  t h a t  it i s  
a key, i f  no t  t h e  c e n t r a l n  i s s u e  i n  t h e  m a t t e r  of n a t i o n a l  
i n t e g r a t i o n ,  and t h e  p o t e n t i a l  of a powerful mass medium l i k e  
t e l e v i s i o n  t o  h e l p  a c c e l e r a t e  t h e  acceptance and spread of a 
uniform n a t i o n a l  language is n a t u r a l l y  of g r e a t  i n t e r e s t  i n  
t h i s  connection.  
The second i s s u e  r e l a t i n g  t o  n a t i o n a l  i n t e g r a t i o n  i s  t h e  
rise t o  power of non-Congress Governments i n  many s t a t e s  s i n c e  
t h e  l a s t  gene ra l  e l e c t i o n s  of 1967, Though i n  p r i n c i p l e  t h i s  
i s  good p o l i t i c a l l y  for a t r u l y  denlocratlc count ryP  i n  p r a c t i c e  
t h i s  could and does c r e a t e  problems. It i s  no t  hard t o  v i su -  
a l i z e  t h e  d e l a y s  t h a t  would be caused because of differences 
i n  op in ion  between s t a t e  and C e n t r a l  Governments w i th  regard  
t o  t a k i n g  d e c i s i o n s  and implementing development plans .  The 
p o l i t i c a l  hues of the p a r t i e s  i n  power range from t h e  extreme 
r i g h t  ( J a n  Sangh p a r t y  of Met ropol i t an   elh hi)^ t o  t h e  extreme 
l e f t  (pro-Peking Marxist  Communist p a r t y ,  c a l l e d  United F r o n t b  
which i s  i n  power i n  West   en gal). T h i s  spread i n  p o l i t i c a l  
persuas ion  of s t a t e  Governments could impede n a t i o n a l  i n t e g r a -  
t i o n ,  i n  c o n t r a s t  t o  t h e  sAtua t ion  when t h e  Congress p a r t y  
was i n  power i n  a l l  t h e  s t a t e s .  Two y e a r s  i s  t o o  s h o r t  a  
per iod,  and on ly  t ime can t e l l  what t h e  e f f e c t  of t h i s  i s  on 
n a t i o n a l  i n t e g r a t i o n .  Th i s  i s  a ques t ion  which should i n t e r e s t  
p o l i t i c a l  and s o c i a l  s c i e n t i s t s  g r e a t l y .  
A t h i r d  problem which has  assumed very s e r i o u s  propor- 
t i o n s  i n  t h e  p a s t  two y e a r s  i s  t h e  growing p o p u l a r i t y  of 
b l a t a n t l y  p a r o c h i a l b  m i l i t a n t  movements l i k e  t h e  'Shiv  Sena1 
i n  Bombay, which i s  a n a t i o n a l  d i sg race .  T h i s  group, o r  p a r t y ,  
i n s i s t s  t h a t  people  from o u t s i d e  t h e  s t a t e  have no p l a c e  i n  
Maharashtra. Harrassment and v io lence  a g a i n s t  businessmen who 
nave e s t a b l i s h e d  themselves i n  Bombay has  made l i f e  very d i f f i -  
c u l t  and i n s e c u r e  f o r  them i n  t h e  premier met ropol i s  and commer- 
c i a l  c a p i t a l  of t h e  country.  Only a few months ago r i o t s  
caused by 'Sh iv  Senal  members i n  Bombay l e d  t o  t h e  d e a t h  of 52 
people  i n  p o l i c e  f i r i n g s .  A s  a p r e d i c t a b l e  r e a c t i o n  t o  'Sh iv  
Senat  i n  Bombay, many o t h e r  s s e n a s t  have sprung up i n  o t h e r  
p a r t s  of t h e  country.  These ' s e n a s '  a r e  a  menacing t h r e a t  t o  
n a t i o n a l  i n t e g r a t i o n ,  
The f o u r t h  problem r e l a t e s  t o  t h e  d i v i s i o n  and d i s t a n c e  
t h a t  e x i s t s  i n  r e a l i t y l  not  only between t h e  r e l i g i o n s o  bu t  
a l s o  w i t h i n  t h e  Hindu r e l i g i o n  i t s e l f ,  among va r ious  c a s t e s  
an+ub-castes. According t o  t h e   constitution^ I n d i a  i s  a  
s e c u l a r  country  and t u n t o u c h a b i l i t y l  o r  d i s c r i m i n a t i o n  i n  any 
form a g a i n s t  'Harijans-nd o t h e r  ' scheduled '  and 'backward' 
c a s t e s  and t r i b e s  has been outlawed, While t h e  Government has  
provided s p e c i a l  o p p o r t u n i t i e s  and concess ions ,  p a r t i c u l a r l y  
f o r  h ighe r  educa t ion  and employment t o  them i n  o rde r  t o  equa l -  
i z e  o p p o r t u n i t i e s  f o r  t h e i r  advancement i n  s o c i e t y ,  i n  many 
of t h e  sma l l e r  towns and v i l l a g e s  there i s  cons ide rab le  b igo t ry ,  
d i s c r i m i n a t i o n  and p r e j u d i c e  a g a i n s t  t h e s e  minor i ty  groups,  
though t h i s  i s  s lowly changing, There can be no r e a l  n a t i o n a l  
i n t e g r a t i o n  un le s s  t h e  c a s t e  system i s  demolished - not  merely 
by t h e  Government* but  by t h e  masses. 
There  a r e  many o t h e r  impediments t o  n a t i o n a l  i n t e g r a -  
t i o n ,  bu t  t h e s e  f o u r  b r i e f l y  desc r ibed  abovel are t h e  more 
s e r i o u s  hurd les .  S o l u t i o n  t o  t h e s e  problems invo lves  essen-  
t i a l l y  a  change i n  a t t i t u d e s  whicn a r e  deeply roo ted  i n  t h e  
f a b r i c  of Ind ian  s o c i e t y ,  Education i s  of course  v i t a l  f o r  
t h i s ,  but  it i s  aslow process ,  though h e r e  again* t e l e v i s i o n  
has  a b i g  r o l e  t o  p lay ,  For a democracy t o  f u n c t i o n  meaning- 
f u l l y ,  i nc reased  involvement and p o l i t i c a l  p a r t i c i p a t i o n  of  
t h e  m i l l i o n s  of i l l i t e r a t e  and i s o l a t e d  r u r a l  masses i s  essen-  
t i a l  and f o r  i nc reased  p o l i t i c a l  p a r t i c i p a t i o n l  a n a t i o n a l  
awareness and f e e l i n g  of concern f o r  t h e  whole count ry*  i s  a 
pre-requisite. And it is here that television has a unique 
role and potential by providing a timely and coinmsn base of 
information and experiences for the whole country, The faster 
spread of a national languagel, greater awareness of the people. 
the problems, and the progress of all parts of the country* 
increased familiarity with the imges and ideas of the politi- 
cal leaders, are all very useful and important functions which 
television can contribute to in forging national integration. 
It is for this reason that an essential requirement of any 
television system in India is that it should have a national 
hookup facility for providing the same program to the whole 
country. It is felt that the timeliness and commonality of a 
national television program is of importance for national 
integration, However, the percentage of time for which the 
system would be used as a national hook-up would be rather 
small. 
The importance of family planning for India can hardly 
be over-emphasized, Population is easily the country's most 
crucial problem and is perhaps even more important than 
national integration, India's ppresent population is over 530 
million and it is the largest democracy in the world, The 
net addition to the country~s population is about a million 
a month, or an annual growth rate sf about 2,5 to 3%. Improved 
medical care, better sanitation and control of epidemics by the 
Government brought down the mortality rated while the birth 
rate continued to be at a high level of 41 per 1000, A top 
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p r i o r i t y  t a r g e t  of t h e  Government, t h e r e f o r e ,  i s  t o  br ing  t h e  
b i r t h  r a t e  down t o  about 25 per 1000. Because of t h e  expand- 
i n g  popula t ion ,  t h e  economic growth of t h e  country  2 s  ha rd ly  
perce ivab le ,  s i n c e  whi le  t h e  n a t i o n a l  income inc reased  du r ing  
t h e  Thi rd  Plan per iod  a t  an  average of about 4$, t h e  pe r  
c a p i t a  income inc reased  by only 1.5%. 18 
A f t e r  a  poor record f o r  a  long time, t h e  Government has  
mounted a  very  concer ted fami ly  planning campaign under t h e  
dynamic new M i n i s t e r  f o r  Heal th  and Family Planning, M r .  S ,  
Chandrasekhar, and i n  t h e  new Four th  F ive  Year Plan an a l l o -  
c a t i o n  of $400 m i l l i o n  (Hs.3,000 m i l l i o n ) ,  o r  1.@ of t h e  t o t a l  
o u t l a y  has  been made f o r  family  planning.  The magnitude of' 
t h e  problem i s  enormous, cons ider ing  t h a t  t h e  t a r g e t  audience 
i s  about 100 m i l l i o n  couples  i n  t h e  reproduc t ive  age group of 
15 t o  45 yea r s ,  while i t  i s  es t imated  t h a t  acceptance of f a m i l y  
planning methods can be c u r r e n t l y  found i n  about 1% of t h i s  
group.1 The f i r s t  t a s k  he re  i s  t o  s e l l  t h e  i d e a  of t h e  need 
t o  p r a c t i c e  fami ly  planning t o  t h e  t a r g e t  audience,  and t h e  
second i s  t o  provide family  planning s e r v i c e s .  A hos t  of 
media a r e  c u r r e n t l y  used t o  emphasize one simple,  p r i n c i p a l  
theme: ' two o r  t h r e e  k i d s  a r e  enough; consu l t  t h e  d o c t o r 8 .  
The s h e e r  problem of l o g i s t i c s  involved i n  reach ing  5b76000 
v i l l a g e s  makes i t  a Himalayan t a s k  even t o  spread t h e  message, 
no t  t o  speak of making s e r v i c e s  and s u p p l i e s  avaJhble .  The 
problem i s  compounded by t h e  i n t i m a t e  n a t u r e  of t h e  i n f o r n a t i o n ,  
and t h e  t r a d i t i o n  i n  t h e  countryr which shrouds t h e  s u b j e c t  i n  
secrecy.  For  t h i s  reason,  t e l e v i s i o n  seems a t t r a c t i v e  p r i m a r i l y  
f o r  c r e a t i n g  a n  awareness and i n t e r e s t  i n  fami ly  planning,  
by being a b l e  t o  jump t h e  b a r r i e r s  of l i t e r a c y  and phys i ca l  
d i s t a n c e s .  T h i s  would have t o  be followed up immediately by 
persona l  adv ice  and medical  a s s i s t a n c e  and supp l i e s .  The b i g  
problem i s  t i m e ,  s i n c e  bab ie s  do not  wai t  till t e l e v i s i o n  
a r r i v e s !  Even i f  it t a k e s  a  few more y e a r s  t o  i n t roduce  tele- 
v i s i o n ?  it s t i l l  i s  more a t t r a c t i v e  than  o t h e r  media? though 
c l e a r l y ,  it would no t  be used exc lus ive ly .  The De lh i  s t a t i o n  
t e l e c a s t s  some programs now and then  r e l a t i n g  t o  fami ly  plan-  
ning. Unfor tunate ly* f o r  l a c k  of resources ,  a s p e c i a l  s e r i e s  
l i k e  t h e  a g r i c u l t u r a l  programs, could no t  be s t a r t e d  on f ami ly  
planning.  
I n d i a  can be desc r ibed  a s  an  a g r i c u l t u r a l  country  s i n c e  
7% of h e r  working f o r c e  i s  involved i n  a g r i c u l t u r e ?  c o n t r i b u t -  
i n g  t o  half '  of t h e  $32 b i l l i o n  g ros s  n a t i o n a l  incomee7 The 
Government has been s t r u g g l i n g  hard t o  provide adequate  food 
t o  t h e  popula t ion  and l a r g e  amounts of money a r e  spen t  f o r  
import ing food g r a i n s l  even though t h e  food d e f i c i t .  measured 
i n  percen tage  terms, i s  no t  l a r g e ,  being l e s s  t h a n  1% of 
indigenous product ion.  l8 I n  196.7 I n d i a  had t o  import over 
$667 m i l l i o n  ( o r  over  Rs.5 b i l l i o n )  worth of food g r a i n s ,  . 
which i s  a cons ide rab le  d i v e r s i o n  of r e sou rces  from economic 
development purposes. The reason f o r  t h i s  s i t u a t i o n  i s  t h e  
very low y i e l d s  due t o  a n t i q u a t e d  methods of farming and a 
heavy dependence on unpred ic t ab l e  r a i n s .  
A s  mentioned i n  Chapter  la while  t h e  scope f o r  b r ing ing  
more a r e a  under c u l t i v a t i o n  i s  r a t h e r  l i m i t e d  and a l s o  no t  
cos t /e f ' f ec t iveD perhaps t h e  only way t o  i n c r e a s e  food produc- 
t i o n  i s  t o  i n c r e a s e  t h e  y i e l d s  of e x i s t i n g  land under c u l t i v a -  
t i o n  through an  i n t e l l i g e n t  a p p l i c a t i o n  of new techniques  and 
an i n t e n s i v e  use of resources ,  Th i s ,  i n  essence,  i s  t h e  
Government's ' i n t e n s i v e  s t r a t e g y 1  of s e l e c t i n g  l i m i t e d  a r e a s  
and apply ing  heavy doses  of i n p u t s  l i k e  h igh-y ie ld ing  v a r i e t i e s  
of seeds* f e r t i l i z e r s ,  p e s t i c i d e s ,  and us ing  modern techniques  
and equipment. T h i s  s t r a t e g y ,  coupled with  good r a i n f a l l 8  has  
pa id  o f f  i n  t h e  p a s t w o  y e a r s  and t h e  acreage  under t h e  ' I n t e n -  
s i v e  A g r i c u l t u r a l  D i s t r i c t s  Program' i s  being inc reased  every 
yea r l  and hence t h e  r ecen t  t a l k  about t h e  'g reen  r e v o l u t i o n '  
i n  I n d i a ,  
S i g n i f i c a n t  s t r i d e s  have been taken,  no tab ly  a t  t h e  
I n d i a n  A g r i c u l t u r a l  Research I n s t i t u t e ,  New Delhi ,  a s  we l l  as 
abroad* p a r t i c u l a r l y  i n  evolving h igh-y ie ld ing  v a r i e t i e s  of 
seeds  and i n  d e v i s i n g  new techniques  s u i t e d  f o r  them, But t h i s  
knowledge and in format ion  r e s i d e s  i n  r e sea rch  i n s t i t u t e s  and 
government departments;  t h e  problem i s  i n  d i ssemina t ing  t h i s  
in format ion  t o  t h e  m i l l i o n s  of farmers  i n  t h e  v i l l a g e s ,  And 
it  is  he re  t h a t  t e l e v i s i o n  has an important  r o l e  t o  play.  The 
problem has two components: f i r s t ,  new techniques  mean new 
and more in format ion ;  second i s  a  more s u b t l e  a spec t  of per-  
suading farmers  t o  change t h e  methods they have been us ing  f o r  
gene ra t ions ,  and t o  adop t  new p r a c t i c e s ,  T e l e v i s i o n  appears  
t o  b e  i d e a l l y  s u i t e d  f o r  ~ 0 t h  Lrlese func t ions ,  s i n c e  no t  on ly  
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i s  i t  t imely ,  but  v i s u a l  demonstra t ions  of t h e  r e s u l t s  of 
adopt ing  t h e  new techniques  can be very compelling and con- 
v inc ing ,  T h i s  i s  no t  t o  imply t h a t  o t h e r  media have no p l ace ;  
a s i n g l e  p i c t u r e  of t h e  r e s u l t s  of one innova t ive  and success -  
f u l  farmer can be f a r  more pe r suas ive  t han  any number of 
pamphlets,  r a d i o - t a l k s  by e x p e r t s  o r  pe r sona l  exhor t a t i ons .  
Once an awareness and i n t e r e s t  i n  nsw methods has been c r e a t e d  
by t e l e v i s i o n ,  t h e  farmer would need more in format ion  and h e l p  
from a g r i c u l t u r a l  ex t ens ion  workers ( ' V L W ~ ) ~  and sos  g r e a t e r  
demands would be made on t h e  t i m e  and e x p e r t i s e  of t h e  l a t te r .  
T h i s  would mean t h a t  VLWs have t o  update t h e i r  own in fo rma t ion  
and be p e r i o d i c a l l y  r e t r a i n e d  - a t a s k  which i s  g r e a t l y  f a c i l i -  
t a t e d  by t e l e v i s i o n ,  There a r e  c u r r e n t l y  about 4OS000 VLWs, 
each s e r v i n g  5 t o  10 v i l l a g e s ,  and most of them a r e  ass igned  
t o  a g r i c u l t u r a l  ex t ens ion  work. Th i s  f i e l d  s t a f f  i s  g r o s s l y  
inadequa te  and many of them have no t  had t h e  b e n e f i t  of p roper  
t r a i n i n g .  
A s  exper ience  wi th  t h e  Delh i  P r o j e c t  showed, t e l e v i s i o n  
can and does provide u s e f u l  and t ime ly  in format ion  t o  t h e  
farmerss  un l ike  r a d i o *  which i s  handicapped by being pure ly  
a u r a l ,  o r  u n l i k e  f i l m s  which a r e  t o o  in f r equen t  t o  be t imely .  8 
'Na t iona l  a g r i c u l t u r a l  demonstra t ions '  a r e  arranged pe r iod ic -  
a l l y  by t h e  Government, but ,  once aga inB  t h e  problem i s  one 
of numbers and t ime.  Providing up-to-date weather and market 
in format ion  i s  a l s o  of g r e a t  importance t o  t h e  farmer b e s i d e s  
in format ion  on new a g r i c u l t u r a l  methods, 
Provis ion  of f r e e  and compulsory educa t ion  t o  c h i l d r e n  
up t o  t h e  age of 14 is  a g o a l  w r i t t e n  i n t o  t h e  D i r e c t i v e  
P r i n c i p l e s  of S t a t e  Pol icy of t h e  Cons t i t u t i on .  Therefore l  
i n  terms of budgetary a l l o c a t i o n l  educa t ion  r e c e i v e s  very 
h igh  p r i o r i t y ,  Expenditure f o r  1965-1966 was about $1.33 
b i l l i o n  ( o r  Rs.6 b i l l i o n ,  according t o  t h e  pre -deva lua t ion  
r a t e  of exchange). and t h e  amount t h a t  i s  being spent  by t h e  
Government on educat ion i s  more than  doubling every t e n  y e a r s ,  17  
Al loca t ion  f o r  t h e  r ev i sed  Fourth  Plan i s  $1.06 b i l l i o n  
( R s ,  %020 m i l l i o n )  o r  3,3$ of t o t a l  a l l o c a t i o n .  It i s  e s t i -  
mated by D r ,  J. P. Naika S e c r e t a r y  of t h e  Ind ian  Education 
Commission of 1964-1966a tha t  it would t a k e  ano the r  15 t o  20 
y e a r s  be fo re  t h e  C o n s t i t u t i o n a l  goa l  of f r e e  and compulsory 
educa t ion  t o  age 14  i s  achieved,  The school  popula t ion  i n  t k a t  
t ime would grow from 70 m i l l i o n  t o  170 mi l l ion!  The Educat ion 
Commission s t a t e d  t h e  fo l lowing  primary g o a l s  f o r  educa t ion :  1 7  
1, p rov i s ion  of e q u a l i t y  of educa t iona l  oppor tun i ty ;  2. improv- 
i n g  t h e  q u a l i t y  of educa t ion  and t h e  c u l t i v a t i o n  of exce l l ence ;  
3 ,  r e l a t i n g  educa t ion  t o  p r o d u c t i v i t y  through programs of 
s c i e n c e  educa t ion  and i n c r e a s i n g  t h e  voca t iona l  con ten t  of 
c u r r i c u l a ;  4, c o n t r i b u t i n g  t o  n a t i o n a l  i n t e g r a t i o n  and 5. 
t r a i n i n g  of t eache r s .  
A s  t h e  Schram-Nelsor r e p o r t  notes ,  t h i s  r e q u i r e s  t h a t :  
"1, dropouts  be reduced;  2, new schools  be e s t a b l i s h e d  i n  
many more v i l l a g e s  (now a b o u t  two- th i rds  of t h e  h a b i t a t i o n s  
have primary schools ,  and many fewer have middle and secondary 
s c h o o l s ) ;  3, t h e  middle secondary a t  l e a s t ,  must be g r e a t l y  
expanded (now only about 3376 of t h e  c h i l d r e n  i n  t h i s  age group 
are i n  s c h o o l ) ;  4. fundamental and s p e c i a l i z e d  educa t ion  f o r  
a d u l t s  must be o f f e r e d  much more widely t h a n  it i s  now, and 
5. t h e  o p p o r t u n i t i e s  f o r  u n i v e r s i t y  educa t ion  must be 
enlarged.  I t  
T e l e v i s i o n  l ends  i t s e l f  very w e l l  t o  a t t a c k  t h e  problem 
of extending educa t ion  because of i t s  a b i l i t y  t o  mot ivate  s t u -  
d e n t s  and reduce dropouts ,  a s  exper ience i n  many c o u n t r i e s  has  
shown. l4 Also. t e l e v i s i o n  h e l p s  f a s t e r  expansion of educa t ion  
and a t  a h igher  l e v e l  of q u a l i t y .  Moreover, t h e  combination 
of correspondence s tudy  w i t h  e i t h e r  r a d i o  o r  t e l e v i s i o n  has  
proved t o  be a very  powerful and f l e x i b l e  method of expanding 
education.' Radio could and should be used f o r  school  pro- 
g r a m s ~  without  having t o  wa i t  f o r  t e l e v i s i o n ,  though it  is not  
as e f f e c t i v e  as t e l e v i s i o n  except  f o r  language o r  music. 
Experience i n  t h e  use of r a d i o  f o r  school  programs i n  I n d i a  
showed t h a t  it d i d  not c a t c h  on, un l ike  t e l e v i s i o n ,  and t h e  
20 
t e a c h e r s  were " s i l e n t l y  h o s t i l e "  t o  i t ,  One survey showed 
t h a t  only  11s of schools  equipped with  r a d i o  used them regu- 
l a r l y  f o r  school  programs, l9 T h i s a  however. does not  imply 
t h a t  r a d i o  i s  i n a p p r o p r i a t e  f o r  school  t each ing .  Much less 
p lanning  went i n t o  t h e  School Radio P r o j e c t  and t h e r e  was not  
t h e  same kind of involvemerit of t h e  classroom t e a c h e r s P  com- 
pared t o  t h e  School Te lev i s ion  Pro jec t .  Also, a r ad io - t eache r  
would be a r a t h e r  poor compet i tor  t o  an average t eache r  i n  t h e  
Delh i  a rea .  whereas i n  a remote v i l l a g e  t h e  rad io- teacher  may 
not  have a coun te rpa r t  i n  t h e  school  a t  a l l !  Therefore ,  t h e r e  
i s  a s t r o n g  c a s e  f o r  making a p a r a l l e l  and concer ted e f f o r t  
w i t h  r a d i o  t o  expand school  educa t ion l  s i n c e  l i k e  many o t h e r  
problems, t h i s  a l s o  cannot wai t  till t e l e v i s i o n  becomes a v a i l -  
ab l e .  
I n  most s choo l s  i n  I n d i a  i n s t r u c t i o n  i s  d u l l  and i s  
dominated by out-dated p r a c t i c e s  wi th  emphasis on memorizing 
f a c t s  and f i g u r e s  f o r  examinations r a t h e r  t han  encouraging 
i n d i v i d u a l  i n i t i a t i v e  and problem-solving a b i l i t y ,  Many r ea -  
sons a r e  c i t e d  t o  exp la in  t h i s  s i t u a t i o n :  sho r t age  of t r a i n e d  
t eache r s3  i n a b i l i t y  t o  a t t r a c t  h igher  q u a l i t y  people t o  t h e  
t each ing  p ro fe s s ion  because of t h e  low s a l a r y  l e v e l s B  l a c k  of 
proper  books, l a b o r a t o r y  f a c i l i t i e s  f o r  s c i ence  teach ing3  e t c ,  
An important  f a c t o r  which i s  somewhat overlooked i s  t h a t  t h e  
t r a d i t i o n  of t e a c h i n g  i n  I n d i a  pu t s  t h e  t eache r  on a h igh  
p e d e s t a l ;  he i s  supposed t o  know eve ry th ing  and i s  i n f a l l i b l e B  
and he is not  t o  be chal lenged OF ques t ioned  back, Most 
I n d i a n  s t u d e n t s  i n  schools  a r e  overawed by t h e i r  t e ache r s ,  
bu t  by the t i m e  they a r e  through w i t h  t h e i r  f i r s t  yea r  i n  
co l l ege ,  they  r e a l i z e  how much t h e i r  school - teachers  d i d  no t  
know, The t r a d i t i o n  of t each ing  has t o  charge i n  a s o c i e t y  
which i s  t r y i n g  t o  grow Prom a pure ly  a g r i c u l t u r a l  i n t o  a 
modern i n d u s t r i a l  economy, There i s  an urgent  need not  on ly  
t o  improve t h e  q u a l i t y  s f  t e ache r s*  but  a l s o  books and t h e  
c u r r i c u l a  i t s e l f .  The Education Commission has t aken  no te  of 
t h i s  and t h e  Nat iona l  Council  f o r  Educat ional  Research and 
Tra in ing ,  s e i z e d  wi th  t h i s  problem, has  been suppor t ings  among 
o t h e r  t h ings*  t h e  e f f o r t  of p repar ing  new text-booksl  and 
exper imenta t ion  wi th  new c u r r i c u l a .  
I n  such a s i t u a t i o n  t e l e v i s i o n  has  two s i g n i f i c a n t  con- 
t r i b u t i o n s  t o  make. F i r s t ,  i t  i s  unpa ra l l e l ed  i n  i t s  a b i l i t y  
t o  s h a r e  exce l l ence  and t h u s  e q u a l i z e  o p p o r t u n i t i e s  f o r  l e a r n -  
i n g  and a l s o  make up f o r  a  h igh f r a c t i o n  of un t r a ined  t eache r s .  
Seoond, t h e  i n t r o d u c t i o n  of t e l e v i s i o n  would make it a b s o l u t e l y  
e s s e n t i a l  t o  r e v i s e  and upgrade c u r r i c u l a  and t each ing  materials 
and f o r c e  t h e  under taking of t h i s  much-delayed s t e p .  Though 
o t h e r  media a l s o  have a  r o l e  t o  play,  as t h e  De lh i  School 
T e l e v i s i o n  P r o j e c t  showed, t e l e v i s i o n  can accomplish a  l o t  i n  
improving t h e  q u a l i t y  of i n s t r u c t i o n ,  which would make a b i g  
d i f f e r e n c e  t o  under -pr iv i leged  schools  i n  t h e  sma l l e r  towns and 
v i l l a g e s .  
The number of s t u d e n t s  who a t t e n d  voca t iona l  courses  a t  
t h e  secondary s t a g e  i n  I n d i a  i s  on ly  l @ >  compared t o  6076 i n  
Japan and 7@ i n  West Germany. I n d u s t r i a l i z a t i o n  i s  he ld  up 
f o r  want of middle l e v e l  t e c h n i c a l  personne l  and t h e  Education 
Commission has noted t h e  need t o  mesh educa t ion  wi th  employment 
requirements  and o p p o r t u n i t i e s  i n  t h e  country.  But t h e  problem 
i s  t h a t  voca t iona l  educa t ion  i s  more expensive t h a n  g e n e r a l  
educa t ion  and voca t iona l  teachers a r e  i n  very s h o r t  supply.  
It i s  a l s o  e s s e n t i a l  t o  change t h e  a t t i t u d e s  of s t u d e n t s  and 
if 
t h e i r  pa ren t s  towards working w i t h  one ' s  own hands i n  a f a c t o r y  
r a t h e r  than  doing a  wh i t e - co l l a r  job, Unemployment among t h e  
educated i s  as tounding,  I n  s t a t e s  l i k e  Kerala* where l i t e r a c y  
and educa t ion  i s  high and employment o p p o r t u n i t i e s  l i m i t e d B  
people wi th  even b a c h e l o r ' s  degrees  a r e  known t o  t a k e  up jobs 
l i k e  t h a t  of a  bus-conductor, which a r e  u s u a l l y  he ld  by t h o s e  
wi th  l i t t l e  o r  no educa t ion  a t  a l l .  To i n c r e a s e  t h e  v o c a t i o n a l  
component of education, sc i ence  t each ing  a t  t h e  lower l e v e l s  
needs t o  be s t rengthened .  For s c i ence  t each ing  a s  wel l  a s  
voca t iona l  t each ing  t e l e v i s i o n  seems we l l - su i t ed  i n  view of 
i t s  a b i l i t y  t o  s h a r e  exce l l ence  and t o  p re sen t  demonstra t ions  
and experiments v i s u a l l y ,  which would be e s s e n t i a l ,  Te l ev i -  
s i o n  can a l s o  h e l p  change a t t i t u d e s  towards b lue -co l l a r  jobs  
j u s t  a s  career-guidance f i l m s  do, bu t  more e a s i l y  t han  f i l m s .  
s hard ly  necessary  t o  emphasize t h e  importance 
l i t e r a c y  f o r  t h e  development of t h e  country ,  Without educa t ion ,  
n e i t h e r  e f f e c t i v e  p o l h t i c a l  p a r t i c i p a t i o n  i n  a democracy, nor  
economic growth through inc reased  employment i s  poss ib l e .  Also, 
many of t h e  Government" programs of development a r e  s e v e r e l y  
handicapped because of high i l l i t e r a c y  i n  t h e  r u r a l  a reas .  
According t o  the  1961 census,  249 of t h e  t o t a l  popula t ion  of 
t h e  country  was i l l i t e r a t e ,  It is a l s o  es t imated  t h a t  about 
6G$ of t h e  people who e n t e r  t h e  l a b o r  f o r c e  each year  a r e  
i l l i t e r a t e .  1 
Curren t ly ,  about 500sOO0 a d u l t s  between 15  and 45 a r e  
being made l i t e r a t e  every year through Governmental programs 
of l i t e r a c y  c l a s s e s ,  he ld  a t  a d u l t  educa t ion  c e n t e r s 9  which i s  
about  0.3% of t h e  popula t ion  i n  t h i s  group. But many of them 
l a p s e  i n t o  i l l i t e r a c y  aga in  due t o  l a c k  of use  of t h e  newly 
acqui red  s k i l l .  It i s  f o r  t h i s  reason t h a t  t h e  Government 
now emphasizes programs of' ' f u n c t i o n a l  l i t e r a c y t ,  where t h e  
oppor tun i ty  t o  l e a r n  t h e  p r i n t e d  word i s  b u i l t  i n t o  t h e  pro- 
c e s s  of l i t e r a c y  teaching.  A I R  had p l ans  t o  i n t roduce  a regu- 
l a r  s e r i e s  of programs f o r  l i t e r a c y  t each ing  on t e l e v i s i o n ,  
bu t ,  a s  wi th  t h e  ca se  of fami ly  planning,  t h e  p r o j e c t  could 
not  be s t a r t e d  f o r  want of funds. T e l e v i s i o n  has  been suc- 
c e s s f u l l y  used i n  many c o u n t r i e s  f o r  l i t e r a c y  teach ing .  14 
I t a l y  i s  one good example, and it  can c e r t a i n l y  c o n t r i b u t e  a 
g r e a t  d e a l  t o  t h i s  func t ion  i n  I n d i a  too,  p a r t i c u l a r l y  s i n c e  
t r a i n e d  l i t e r a c y  t e a c h e r s  a r e  s ca rce .  T e l e v i s i o n  can a l s o  be 
used t o  t r a i n  monitors and supe rv i so r s  of t h e  a d u l t  educa t ion  
c e n t e r s ,  It must be emphasized t h a t  t e l e v i s i o n  would no t  be 
a  s u b s t i t u t e  t o  t h e  l i t e r a c y  s tudy  groups o r  t h e  s u p e r v i s o r s ;  
it would supplement a s  a u s e f u l  ins t rument  t o  t h e  monitor of 
t h e  s tudy  group, 
f  r u r a l  l i f e  
I n d i a  being a country  of v i l l a g e s ,  making v i l l a g e - l i f e  
more i n t e r e s t i n g  and worthwhile should be  an e x p l i c i t  ob jec-  
t i v e  of providing t e l e v i s i o n .  A s  an  ins t rument  of educa t ion  
and i n s t r u c t i o n ,  t e l e v i s i o n  has a major c o n t r i b u t i o n  t o  make 
i n  t h e  v i l l a g e .  But no l e s s  important  i s  i t s  r o l e  a s  a n  
en te r ta inment  medium. It could t a k e  o f f  some of t h e  edge of 
glamor t h a t  t h e  c i t y  has over  the  v i l l a g e ,  s o  t h a t  more of t h e  
bet te r -educa ted  young people would not  want t o  l eave  t h e  
l a t t e r *  where they could be very use fd l .  Checking t h e  
i n c r e a s i n g  migra t ion  t~ t h e  c i t i e s  i s  not  a smal l  b l e s s i n g ,  
Nor i s  t h e  b e n e f i c i a l  but  i n c i d e n t a l  d e c l i n e  i n  b i r t h  r a t e ,  
which can be expected wi th  t h e  i n t r o d u c t i o n  of t e l e v i s i o n  i n  
v i l l a g e s ,  as t h e  people w l l l  t hen  have something t o  do i n  t h e  
evenings.  (There  were newspaper r e p o r t s  t h a t  such an  e f f e c t  
was indeed observed i n  I t a l y .  The converse of t h e  hypothes i s  
needs l i t t l e  proof ,  a f t e r  t h e  well-known power black-out i n  
t h e  Eas t e rn  seaboard of t h e  U.S. i n  1965 and t h e  sharp  s p u r t  
i n  t h e  number of bab ie s  born n ine  months hence!) The va lue  
of t e l e v i s i o n  i n  f o r g i n g  n a t i o n a l  i n t e g r a t i o n  has  a l r eady  been 
d i scussed .  By being a  window on the  r e s t  of t h e  country  (and 
t h e  wor ld) ,  t e l e v i s i o n  could compensate f o r  t h e  phys i ca l  i s o -  
l a t i o n  of most of t h e  v i l l a g e s ,  which a r e  not  even a c c e s s i b l e  
by motorable roads .  I f  commercial a d v e r t i s i n g  i s  a l s o  per-  
m i t t e d  on t e l e v i s i o n ,  t h e  imp l i ca t ions  a r e  enormous i n  terms 
of f a c i l i t a t i n g  n a t i o n a l  merchandising and consequent ly  
i nc reased  s t anda rd  of l i v i n g  and economic growth due t o  
g r e a t e r  product ion of consumer goods. With i nc reased  a g r i -  
c u l t u r a l  product ion,  t h e  purchasing power of t h e  average 
v i l l a g e r  i s  bound t o  go up* a s  t h e  growing presence of t r a n -  
s i s t o r  r ad ios s  watches, b i cyc l e s ,  e t c .  i n  t h e  more produc t ive  
v i l l a g e s  i n d i c a t e ,  Te lev ison  might a l s o  b r ing  about a  change 
i n  a t t i t u d e  towards innovat ing,  s o  t h a t  people i n  t h e  v i l l a g e s  
would buy implements o r  pumps f o r  i r r i g a t i o n s  o r  s t o c k  i n  
v i l l a g e  c o o p e r a t i v e s ~  o r  even consumer goods r a t h e r  t han  keep 
t h e i r  money t i e d  up i n  t h e  form of go ld  jewelry,  It was e s t i -  
mated a few y e a r s  ago by t h e  Reserve B n k  of I n d i a  t h a t  
p e o p l e ' s  investment  i n  gold ( u s u a l l y  i n  t h e  form of jewelry)  
i n  t h e  count ry  would run i n t o  s e v e r a l  thousand m i l l i o n s  of 
rupees  ( o r  a few b i l l i o n s  of d o l l a r s ) .  It would be very 
d e s i r a b l e  i f  even a f r a c t i o n  of t h i s  amount i s  r e l ea sed  f o r  
more produc t ive  uses.  Likewise, a change of a t t i t u d e  t s w a ~ d s  
educa t ion  of g ir ls  might make people r e t h i n k  about t h e  p r a c t i c e  
of g i v i n g  huge dowries a t  t h e  t ime of g i v i n g  away t h e i r  
daughte rs  i n  marriage,  which a g a i n  has  b e n e f i c i a l  consequences 
f o r  t h e  i n d i v i d u a l  as wel l  as t h e  n a t i o n ' s  economy, ( though 
perhaps no t  fo r  t h e  bridegroom!), T e l e v i s i o n  might a l s o  pro- 
v ide  a new f o c a l  po in t  of s o c i a l  i n t e r a c t i o n  i n  t h e  v i l l a g e  
and t h i s  has  obvious imp l i ca t ions  f o r  t e a r i n g  down c a s t e  
b a r r i e r s  and even changing t h e  t r a d i t i o n a l  concept of t h e  p l a c e  
of women i n  s o c i e t y ,  Watching community t e l e v i s i o n  r e g u l a r l y  
a long  with  men would be a new and unprecedented p a t t e r n  of 
a c t i v i t y  f o r  women, t ak ing  them out  of t h e i r  ki tchen-and-kids 
o r b i t ,  and l e t t i n g  them be equa l ly  exposed t o  and informed 
about t h e  o u t s i d e  world, Ce r t a in ly ,  any of t h e s e  fundamental 
s o c i a l  changes would t a k e  a long t i m e  t o  come about,  but  i f  
t hey  a r e  t r i g g e r e d  o r  a c c e l e r a t e d  by t e l e v i s i o n ,  t hen  t h e  long- 
term b e n e f i t s  seem a s  va luab le  a s  school  educa t ion  o r  a g r i -  
c u l t u r a l  ex tens ion ,  i n  t h e  shor t - run ,  Of course,  much depends 
upon how it  i s  used; one can a l s o  f o r e s e e  a whole l o t  of 
undes i r ab l e  and d i s r u p t i v e  s o c i a l  e f f e c t s ,  p a r t i c u l a r l y  i n  
ch i ld ren .  However, as  Schramm and h i s  co l l eagues  po in t  ou t  
i n  'Te l ev i s ion  i n  t h e  Lives  of Our C h i l d r e n t 8  on t h e  basis of 
ex t ens ive  r e sea rch  i n  t h e  U.S., t h a t  t e l e v i s i o n  i s  a t  b e s t ,  a  
c o n t r i b u t o r y  and not  a  p r k m r y  cause i n  making c h i l d r e n  p a s s i v e o  
withdrawn from l i f e ,  o r  de l inquen t ,  To quote  theml " i t  seems 
remarkable t h a t  i f  a c h i l d  has  s e c u r i t y  and love,  i n t e r e s t s ,  
f r i e n d s h i p s  and h e a l t h f u l  a c t i v i t i e s  i n  non- t e l ev i s ion  hours* 
t h e r e  i s  l i t t l e  chance t h a t  any th ing  very bad i s  going t o  
happen t o  him". 
S ince  s o c i a l  change i s  i n t i m a t e l y  l i nked  with  economic 
development, t h e  p o t e n t i a l  of t e l e v i s i o n  f o r  modernizing a t t i -  
tudes ,  l i k e  t h e  examples c i t e d  above, i s  a s  important  a s  i t s  
a b i l i t y  t o  s e r v e  a s  an ins t rument  of i n s t r u e t f o n ,  (The 
importance of communications and media growth i s  we l l  essayed 
i n  Danie l  L e r n e r l s  'The Passing of T r a d i t i o n a l  S o c i e t y t ,  and 
t h e  s i t u a t i o n  i n  t h e  Middle East  c o u n t r i e s  seems t o  have use- 
f u l  p a r a l l e l s  f o r  I n d i a , )  The i n t r o d u c t i o n  of t e l e v i s i o n  on 
a  l a r g e  s c a l e  i n  t h e  count rys ide  would provide a  f e r t i l e  area 
f o r  s o c i a l  r e sea rch ,  Unfor tuna te ly#  l i t t l e  work has  been done 
on t h e  a s p e c t  of s o c i a l  imp l i ca t ions  of t e l e v i s i o n  i n  t h e  
v i l l a g e s  around Delhi .  
CHAPTER 3 
SATELLITE TELWIS ION 
In 1964 the Electronics Committee* headed by the late 
Dr. Homi J. Bhabha, Chairman, Atomic Energy Commissions was 
established by the Indian Government and was charged with the 
responsibility of assessing the requirements of the electronics 
industry for fulfilling civilian and defense needs in the 
country and to draw up plans for achieving self-reliance 
rapidly in this important industry. Amont other things, the 
plans of various user departments of the Government, including 
AIR, were ascertained by th 
its report. It was largely in this connection that the Atomic 
Energy Commission became interested in television. While AIR'S 
plans for expansion were taken into account in the Comitteets 
report, submitted to the Government early in 1966, it appeared 
to Dr. Vikram A. Sarabhai, who succeeded the late L"r. :3habhal 
that in view of the potential of television to serve the needs 
of the country8s development, a comprehensive examination 
should be undertaken to determine the most cost-effective way 
of providing nationwide television. The synchronous satellite 
seemed to be an attractive possibility. Interest in this 
direction was pursued further by the Department of Atomic 
Energy, as the 'peaceful uses of outer spacef, Is, by statute* 
an  ' a l l o c a t e d  bus ines s1  oP it. S ince  then  t h e  i n i t i a t i v e  has  
been taken  by t h e  Ind ian  Nat iona l  Committee f o r  Space Researchs 
make 
of t h e  Department of Atomic Energy* t o ~ s t u d i e s  r e l a t e d  t o  
va r ious  f a c e t s  of a  p o s s i b l e  s a t e l l i t e  t e l e v i s i o n  system* 
which seemed t o  it economically s u p e r i o r  t o  a t e r r e s t r i a l  sys-  
t e m .  
i a t e n e s s  of s a t e l l i t e  t e l e v i s i o n  f o r  I n d i a  
1. The a r e &  over  which a synchronous s a t e l l i t e  can 
r a d i a t e  s i g n a l s  i s  an  o rde r  of magnitude h ighe r  t han  t h a t  of 
an a i r b o r n e  t e l e v i s i o n  system* and two o r d e r s  h ighe r  compared 
t o  a  t e r r e s t r i a l  t e l e v i s i o n  s t a t i o n .  Therefore*  any country  
planning t o  use  a s a t e l l i t e  must be reasonably l a r g e  i n  s i z e  - 
about a  m i l l i o n  square  miles i n  a r ea .  For  c o u n t r i e s  of smaller 
s i z e ,  t e r r e s t r i a l  o r  a i r b o r n e  systems would be  more a t t r a c t i v e  
i n  view of t h e  s h o r t e r  mileage of microwave l i n k s  and t h e  
smaller number of p lanes  requi red .  Ind ia ,  wi th  an  a r e a  of 
1.26 m i l l i o n  square  mi l e sd  i s  l a r g e  enough, t h e r e f o r e ,  t o  
j u s t i f y  a s a t e l l i t e  system* a s  f a r  a s  s i z e  of t h e  country goes. 
2. The t o t a l  popula t ion  (more than  530 m i l l i ~ n ) ~  and 
t h e  average popula t ion  d e n s i t y  (4-21 per  square  mi l e ) .  a r e  a l s o  
high,  s o  t h a t  a  l a r g e  number of people d e r i v e  t h e  b e n e f i t  of 
t h e  system, and t h e  s a t e l l i t e  s i g n a l s  a r e  no t  wasted anywhere 
( o v e r  l a r g e  pockets  of uninhabi ted a r e a s  which e x i s t  i n  most 
l a r g e  c o u n t r i e s ) ,  
3. I n  I n d i a *  un l ike  most o t h e r  a r e a s  of comparable s i z e  
i n  t h e  developing world, a s ingbe p o l i k a l  e n t i t y  i s  involved,  
making it poss ib le  t o  use t h e  s a t e l l i t e  system exclus ive ly  
without comp%icatfng i t  by having t o  share  it w i t h  o t h e r  
neighboring coun t r i e s ,  (Howeverl t h e r e  would s k i 1 1  be some 
" s p i l l o v e r "  of s i g n a l  i n t o  adjacent  c o u n t r i e s , )  
4 I n  c o n t r a s t  t o  t h e  advanced coun t r i e s  where exten- 
s i v e  t e r r e s t r i a l  t e l e v i s i o n  systems exis t8 Ind ia  has t h e  "dvan- 
t age1 ,  as i t  were, of s t a r t i n g  with a clean  s l a t e .  A s  a 
r e s u l t ,  t h e  usual  concern about t h e  investment a l ready sunk i n  
t h e  e x i s t i n g  t e r r e s t r i a l  systems, does not  a r i s e ,  T h i s  is  one 
reason why a s a t e l l i t e  i s  r a t h e r  u n a t t r a c t i v e  i n  t h e  U.S. f o r  
entertainment t e l ev i son ,  ( O f  course* t h e r e  a r e  a l s o  o t h e r  
t e c h n i c a l  problems l i k e  frequency, However, a case could be 
made t o  use a domestic s a t e l l i t e  f o r  l ink ing  a l l  t h e  educa- 
t i o n a l  t e l e v i s i o n  s t a t i o n s  i n  t h e  U,S, These s t a t i o n s  cannot 
a f f o r d  t h e  h igher  cos t  of t e r r e s t r i a l  hook-up through micro- 
wave l i n k s  t o  provide a na t iona l  network serv ice ,  unl ike  the 
t h r e e  b ig  entertainment networks, I t  is  a l s o  argued i n  some 
c i r c l e s  t h a t  a s a t e l l i t e  system could be used t o  provide t e l e -  
v i s i o n  more widely t o  under-privileged and far - f lung a r e a s  l i k e  
Alaska. ) 
5. A s  i nd ica ted  i n  Chapter 4, economicallyl a s a t e l l i t e  
with d i r e c t  broadcast  c a p a b i l i t y  i s  super ior  t o  a t e r r e s t r i a l  
microwave system f o r  t e l e v i s i o n  coverage, The present  value 
of t h e  t o t a l  cos t s ,  over a 20-year periodl 1% about 2 8  more 
f o r  a t e r r e s t r i a l  system, compared t o  t h a t  sf a d i r e c t  broad- 
c a s t  system, T h i s  is  a d i f f e rence  of about $60 million, 
6. Besides  money.. a  s a t e l l i t e  system saves  t i m e  enor-  
mously i n  i n t roduc ing  t e l e v i s i o n ,  by being a b l e  t o  p rov ide  
i n s t a n t l y  nation-wide coverage,  A s  mentioned i n  Chapter  I, 
it was es t imated  by A I R  t h a t  a t e r r e s t r i a l  network could 
cover  on ly  25% of t h e  popula t ion  and 19% of t h e  a r e a  of  t h e  
count ry  by 1981, Though* f ~ r  both s a t e l l i t e  and t e r r e s t r i a l  
systems,  t h e  product ion and d i s t r i b u t i o n  of t e l e v i s i o n  r e c e i v e r s  
i s  a l i m i t i n g  f a c t o r l  t h e  former p e r m i t s  s c a t t e r i n g  of t h e  s e t s  
over  a  much wider a r e a ,  
7. There are many urgent  problems i n  t h e  count ry  r e q u i r -  
i n g  t h e  use of t e l e v i s i o n  as a l r eady  d i scussed  i n  t h e  prev ious  
chap te r .  Experience abroad and i n  I n d i a  ( e , g ,  t h e  Delh i  School 
T e l e v i s i o n  P r o j e c t  and t h e  Rural  Televi&n p r o j e c t )  has c l e a r l y  
demonstrated t h e  p o t e n t i a l  of t e l e v i s i o n  i n  ame l io ra t ing  many 
8. A s  a  r e s u l t  of t h e  f a s t e r  expansion of t e l e v i s i o n ,  
a  s a t e l l i t e  system could g i v e  an  enormous boost  t o  t h e  e l e c -  
t r o n i c s  i n d u s t r y  i n  t h e  country ,  which i s  p a r t i c u l a r l y  bene- 
f i c i a l  t o  t h e  economy i n  view of i t s  h igh  o u t p u t - t o - c a p i t a l  
r a t i o  and l abo r - in t ens ive  na tu re ,  
9. A nationwide s a t e l l i t e  t e l e v i s i o n  system would 
g e n e r a t e  tremendous employment o p p o r t u n i t i e s  f o r  s c i e n t i s t s ,  
eng ineers ,  managers* t e c h n i c i a n s 8  programmers, a r t i s t s #  a s  w e l l  
as f o r  s k i l l e d  and semi-sk i l l ed  workers, A p r o j e c t  of t h i s  
magnitude and complexity could se rve  a s  a  cha l l enge  and might 
prove e x c i t i n g  enough t o  he lp  check t h e  b r a i n  d r a i n ,  It is  
f e l t  that  t h i s  argument would be l e s s  a p p l i c a b l e  t o  a  
conventional system, 
10. Last ,  but not t h e  l e a s t ,  i s  t h e  p o t e n t i a l  such a  
system could have i n  terns of t h e  technologica l  spinoff f o r  
India  i n  t h e  f i e l d s  of space research# microwave e%ec t ron ics l  
ma te r i a l s  technology, e t c ,  i f  I n d i a  undertakes t h e  design and 
f a b r i c a t i o n  of not  only t h e  ground segment, but a l s o  t h e  
s a t e l l i t e  i t s e l f ,  eventual ly ,  
A d e t a i l e d  a n a l y s i s  of t h e  t e c h n i c a l  cons idera t ions  of 
s a t e l l i t e  t e l e v i s i o n  and opt imizat ion s f  system parameters i s  
beyond t h e  scope of t h i s  paper, The sub jec t  has been s tud ied  
by many people i n  considerable  d e t a i l s  and some of t h e s e  a r e  
l i s t e d  i n  t h e  bibliography (References 35 through 40) ,  What 
w i l l  be discussed here  a r e  some of t h e  more important techni -  
c a l  ques t ions  l i k e  t h e  s e l e c t i o n  of frequency f o r  t h e  downlink 
t ransmissiono which have impl ica t ions  f o r  public policy.  Also 
descr ibed* f o r  t h e  sake of completeness8 a r e  t echn ica l  charac- 
t e r i s t i c s  which appear optimal f o r  India.  based on s t u d i e s  
made elsewhere, I n  t h i s  connection use would be made of t h e  
observat ions and conclusions contained i n  t h e  paper submitted 
t o  t h e  Working Group of t h e  U o N e  Committee on t h e  Peaceful 
Uses of Outer Space on Direc t  Broadcast S a t e l l i t e s 8  by t h e  
U.S. Deleaation, a t  i t s  sess ion  held i n  New York i n  February 
22 
1969 (u.N, Document No, A/AC, ~ 0 5 / 5 0 )  
Because of t h e  overwhelming advantage of t h e  synchronous 
e q u a t o r i a l  o r b i t  i n  e l i m i n a t i n g  t h e  need f o r  t r a c k i n g ,  and 
consequent ly  s imp l i fy ing  and reducing t h e  c o s t  of t h e  r ece iv -  
i n g  i n s t a l l a t i o n ,  a sub-synchronous o r  i n c l i n e d  o r b i t  i s  r u l e d  
ou t  f o r  Ind ia .  Because of t h e  l a r g e  number of r e c e i v e r s  
involved,  t h e  dominant c o n s i d e r a t i o n  i n  any s a t e l l i t e  broad- 
c a s t  system i s  s i m p l i c i t y  and low c o s t  of t h e  r e c e i v i n g  
i n s t a l l a t i o n .  Another advantage of t h e  synchronous o r b i t  i s  
t h e  p rov i s ion  of continuous 24-hour s e r v i c e ,  except  du r ing  
s o l a r  e c l i p s e  per iods .  
The downlink frequency i s  perhaps t h e  most important  
parameter i n  t h e  whole system and has  important  t e c h n i c a l ,  
economic and p o l i t i c a l  imp l i ca t ions .  There a r e  no e x c l u s i v e  
a l l o c a t i o n s  made f o r  b roadcas t ing  from s a t e l l i t e s ,  except f o r  
s e v e r a l  very  narrow bands i n  t h e  1 t o  10 GHz range. Because 
of s h a r i n g  wi th  t e r r e s t r i a l  s e r v i c e s ,  t h e r e  are seve re  con- 
s t r a i n t s  on t h e  power f l u x  d e n s i t y  that  can be r a d i a t e d  from 
a s a t e l l i t e .  According t o  C C I R  recommendation, t h e  power 
f l u x  r a d i a t e d  from t h e  s a t e l l i t e  i s  no t  t o  exceed -152 
d ~ ~ / m 2 / 4  KHz.  Frequency a l l o c a t i o n  f o r  space broadcas t ing  i s  
a problem of utmost importance and it i s  hoped t h a t  t h e  nex t  
ITU World Radio Adminis t ra t ive  Conference i n  l a t e  1970 o r  
e a r l y  197lS  would t a k e  a c t i o n  t o  a l l e v i a t e  t h e  presen t  s i t u a -  
t i o n .  Even i f  t h e  main beam i s  concent ra ted  over I n d i a ,  t h e  
s i d e l o b e s  s p i l l i n g  over neighboring c o u n t r i e s  would c r e a t e  
problems. So, s p e c i a l  antenna systems need t o  be designed t o  
reduce the power in the sidelobes, As Dr, Walter Morrow of' 
Lincoln Laboratory points out* "though this may be technically 
feasible, unless a satisfactory agreement is peached with 
neighboring countries, spill-over of signal would create a 
political problem of the first order, and this m y  be regarded 
as the No, 1 problem with the satellite", 23 This becomes par- 
ticularly importan: for India* considering that Pakistan is 
reportedly planning a UHF televison system, Because of the 
weaker signals of a satellite and different modulation, and the 
consequent need to equip each receives with special front-end 
augmentation and dish antennasp there need be no fear that an 
Indian program would be received by a home-television receiver 
in a country like, say, Pakistan, against the wishes of' that 
Government. The problem, however* is that %he power f l u  
density of the radiation spilling over adjacent countries could 
still be of a level high enough to cause interference to their 
terrestrial services. As pointed out in the U.N. document, 
mentioned earlier, the choice of the downlink frequency is 
influenced by "such factors as spacecraft complexity, atmos- 
pheric attenuation, cosmic noise, man-made noise, orbit and 
spectrum congestion and sophistication of Earth receiving 
installations". 22 Consideration of the crowded nature of' the 
VHF (allocated but as yet mostly unused for television in 
1ndia) and lower UHF bands, and the problems associated with 
deploying the size of satellite antennas (about PO0 feet in 
diameter for higher VHF!) required to provide efficient eover- 
age of country-sized areas, the very high level of cosmic 
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background n&e and man-made no ise ,  r u l e  ou t  VHF and t h e  low 
UHF bands f o r  b roadcas t ing  from s a t e l l i t e s .  Frequencies  i n  
t h e  12  GHz band (11.7 t o  l 2 , 7  i s  now a l l o c a t e d  t o  b roadcas t ing ,  
f i x e d  and mobile s e r v i c e s )  seem t o  be a p o s s i b i l i t y  because 
t h e y  a r e  v i r t u a l l y  vacant  and permit  more e f f i c i e n t  use of tk 
synchronous o r b i t ,  w i t h  c l o s e r  spacing of s a t e l l i t e s .  However, 
t h i s  band appears  very u n a t t r a c t i v e  f o r  I n d i a  f o r  t h e  f o r e -  
s eeab le  f u t u r e  f o r  t h e  fol lowing reasons ,  A t  t h e s e  f requen-  
c i e s  t h e  c o s t  of r e c e i v i n g  equipment i s  much h igher ;  very 
l i t t l e  exper ience e x i s t s  i n  Ind ia  - o r  even abroad; propaga- 
t i o n  through t h e  atmosphere i s  poor, p a r t i c u l a r l y  due t o  
at te.nuation and s c a t t e r i n g  by ra inwater ,  which can be a seri- 
ous problem f o r  Ind ia .  w i t h  many a r e a s  having an annual  average  
r a i n f a l l  of about 100 inches;  t h e r e  i s  a l a c k  of e f f i c i e n t  
power gene ra t ing  dev ices ;  and l a s t l y ,  t h i s  band i s  used by 
t e r r e s t r i a l  systems. The problem os  s h a r i n g  wi th  t e r r e s t r i a l  
s e r v i c e s  and consequent r e s t r i c t i o n  on r a d i a t e d  power i n  t h e  
1 t o  10 GHz band has a l r eady  been mentioned, Therefore ,  t h e r e  
i s  ha rd ly  any choice  l e f t ,  but t o  cons ide r  t h e  h igher  UHF 
band. This  band (around 800 t o  900 M H Z )  appears  a t t r a c t i v e *  
not  on ly  f o r  I n d i a *  bu t  f o r  o t h e r  c o u n t r i e s  a s  wel l ,  s i n c e  it 
is  r e l a t i v e l y  unused, t h e  technology involved i s  on hand, both 
i n  terms of t h e  s i z e  of t h e  spacec ra f t  antenna (about  32 f e e t  
i n  d iameter  f o r  860 MHZ).. and t h e  c o s t  and complexity of t h e  
r e c e i v i n g  i n s t a l l a t i o n s .  The c o s t  of t h e  f ront-end augmenta- 
t i o n  i s  c u r r e n t l y  es t imated  alpound $150, p roduc t ion  i n  
q u a n t i t i e s  of about a m i l l i o n  u n i t s ,  
Al loca t ion  of' space-windows f o r  positioning synchronous 
s a t e l l i t e s  i s  an i s s u e *  next  i n  importance only  to t h e  q u e s t i o n  
of f requency a l l o c a t i o n ,  A% synchronous a l t i t u d e s  f o r  a  g iven  
l o c a t i o n  i n  spacel  a s a t e l l i t e  pre-empts t h e  p a r t i c u l a r  f r e -  
quency band it uses*  f o r  a l l  t h e  c o u n t r i e s  which f a l l  w i t h i n  
i t s  a r e a  of coverage,  So space-windows8 l i k e  f requency spec-  
trum, c o n s t i t u t e  a  p rec ious  i n t e r n a t i o n a l  resource  and i t s  use  
c a l l s  f o r  i n t e r n a t i o n a l  r egu la t ion ,  The problem i s  q u i t e  
s e r i o u s  i n  view of t h e  much l a r g e r  bands r equ i r ed  f o r  FM t e l e  
v i s ion .  S ince  c o u n t r i e s  Pike I n d i a  would need more than  one 
video channel  f o r  an o p e r a t i o n a l  systeml t h e  problem is a l l  
t h e  more compounded. 
Frequency modulation (FM) is  f a r  more advantageous t h a n  
ampli tude modulation ( A M )  f o r  b roadcas t  from space because 
t he  former prov ides  a sav ing  i n  s a t e l l i t e  power between 1 and 
2 o r d e r s  of magnitude over  t h e  l a t t e r ,  The pena l ty  f o r  FM i s  
t h a t  i t  r e q u i r e s  greater bandwidths bes ides  modulation con- 
v e r s i o n  a t  t h e  r e c e i v i n g  end if a convent ional  s e t  i s  used, 
Receivers  
The c h a r a c t e r i s t i c s  of t h e  r ece iv ing  i n s t a l l a t i o n s  
g r e a t l y  a f f e c t  t h e  s i z e ,  complexity and8 sonsequent ly ,  t h e  
c o s t  of t h e  s a t e l l i t e  and t e c h n i c a l  Seas ibAl i ty  of p r o v i d i w  
a  p a r t i c u l a r  grade of s e r v i c e ,  Th%s i s  because of t h e  p o s s i b l e  
t r a d e o f f  between s a t e l l i t e  power and s i z e d  and r e c e i v e r  
s e n s i t i v i t y ,  A downlink frequency of 860 MHz and a tcommunity 
grade  of s e r v i c e 1  appears  optimal f o r  I n d i a ,  T h i s  grade of 
s e r v i c e  could provide a q u a l i t y  of p i c t u r e  about equ iva len t  t o  
t h a t  of 'primary grade" a l though t h e  s i g n a l  s t r engh  may be 
cons iderab ly  lower, Th i s  i s  made p o s s i b l e  e s s e n t i a l l y  by t h e  
a d d i t i o n  of a p re -ampl i f ie r  and t h e  l a r g e r  antenna of t h e  
community r ece ive r .  The r e c e i v e r  uses  an antenna-mounted 
f ront-end c o n s i s t i n g  of a pre-ampl i f ie r  and a conve r t e r  t o  
change t h e  modulation from FM t o  AM and t h e  frequency from 
UHF t o  VHF, s o  a s  t o  be compatible wi th  a convent ional  home- 
r e c e i v e r ,  I n t u i t i v e l y ,  it appears  t h a t  when one i s  s t a r t i n g  
from sc ra t cn ,  a s  i n  Ind ia .  it might be cheaper t o  design and 
produce a new t e l e v i s i o n  r e c e i v e r  t o  r ece ive  sa te l l i t e  s i g n a l s  
d i r e c t l y  f o r  FM and UHF t han  t o  provide f o r  convers ion from 
FM t o  AM and from UHF t o  VHF* by means of an  a d d i t i o n a l  u n i t .  
Expert  opinion a t  MITts Lincoln Laboratory confirms t h a t  i t  i s  
poss$ble  and d e s i r a b l e  t o  design such a new r e c e i v e r l e s s  expen- 
s i v e l y  than  t o  provide conversion f o r  a convent ional  s e t .  23 
Such s e t s  would, of course ,  not  be compatible wi th  t e r r e s t r i a l  
VHF, AM t ransmiss ions ,  But t h a t  i s  no drawback, S ince  a very 
l a r g e  number of bo th  types  of s e t s  would be needed, a s  w i l l  be 
seen i n  t h e  next chapter ,  two d i f f e r e n t  des igns  could be pro- 
duced: one f o r  d i r e c t  r ecep t ion  from a s a t e l l i t e ,  and t h e  
o the r ,  a  convent ional  s e t ,  
A s  t h e  requi red  a r e a  of coverage becomes sma l l e r l  t h e  
s i z e  of t h e  s p a c e c r a f t  antenna i n c r e a s e s 8  and so  does i t s  g a i n o  
as a r e s u l t  of which, lower s a t e l l i t e  power i s  enough t o  pro- 
v ide  a g iven  power d e n s i t y  o r  s i g n a l  s t r a n g t h ,  Usually t h e  
s a t e l l i t e  power l i m i t a t i o n  i s  a more c r i t i c a l  one and i s  r e a h e d  
sooner t han  t h e  l i m i t a t i o n  on s i z e  of antenna,  A beam of 
about 3O by 3O should provide adequate  coverage of I n d i a  from 
a s a t e l l i t e  l o c a t e d  over  t h e  7 8 O  E l ong i tude ,  For t h i s  i l l u -  
minat ion,  t h e  half-power beamwidth contour  does  not  f u l l y  c i r -  
cumscribe t h e   country^ but  ensuses  that will-over i n t o  P a k i s t a n  
i s  minimal, and a t  the same t ime covers  almost  t h e  whole counm 
t r y D  except  t h e  s t a t e s  of Kashmir and Assam, O f  course,  t h e  
s i g n a l  s t r e n g t h  does  no t  d rop  a b r u p t l y  t o  ze ro  a t  t h e  bo rde r s  
of t h e  half-power beamwidth (-3db) countour,  A s  t h e  name of 
t h e  contour  impl ies .  t h e  s i g n a l  s t r e n g t h  i s  down by only 3 db  
c o u n t r i e s  i s  necessary ,  An o p e r a t i o n a l  s a t e l l i t e  f o r  I n d i a  
would most probably have t o  have mult i-channel  capac i ty ,  Each 
video channel  could have more t h a n  one audio  channel  a s s o c i a -  
t e d  wi th  i t  because of t h e  language problem i n  India4 
audio channels  r e q u i r e  a very smal l  a d a i o n a l  bandwidth on t h e  
s a t e l l i t e ,  However, t h e  f a c i l i t y  of audio channel  s e l e c t i o n  
would have t o  be provided i n  t h e  r e c e i v e r s s  which would 
i n c r e a s e  t h e i r  c o s t ,  bu t  no t  s i g n i f i c a n t l y ,  (Est imated t o  be  
l e s s  t h a n  $5) Though more video channels  would mean more 
power on t h e  s a t e l l i t e ,  fo r  community gpade of s e r v i c e *  it 
has  been c a l c u l a t e d  t h a t  2 o r  3 video channels  could be pro- 
22 
vided without much d i f f i c u l t y ,  
needs 
The characteristics of a satellite which seems appro- 
priate for India are given on the next page, Thisl incident- 
ally* is the kind of capability that is being planned for 
NASA's ATS-F satellite, The technology involved is considered 
feasible by NASA, though certain elements like 80-watt solid- 
state transmitters in the 800 MHz range, and antenna struc- 
tures of g to 10 meter diameter, which are to be deployed in 
space with a high pointing accuracy (0.2') need to be flight- 
tested. 22 
Useful satellite weight 750-900 Kg. 
Cost of satellite $15 million 
Cost of launching (Titan 1x1 C class) $12-16 million 
Projected date of availabilit 
II Cost of receiver augmentation" equipment required 
 or production quantities of one million units) $150 
R.F. Noise bandwidth 20 MHz per channel 
Carrier-to-noise ration before demodulation 
(exceeded for 99% of the time) 
Antenna beamwidth at 3 db points 2.g" 
Antenna gain at edge of zone, relative to an 
isotropic source 33 df3 
Approximate diameter of antenna 10 meters 
Satellite power 
Primary power requirement 
Receiver characteristics: 
19 dBW per channel 
(or 80 watts) 
goo watts 
Antenna type 3-meter d i s h  
Antenna gain 25 dB 
Pre-amplifier nofse f i g u r e  4 dB 
Line l o s s  0 
(Source: Report of t h e  Working Croup on Di rec t  Broadcast 
S a t e l l i t e s e  t h e  U,N,  Committee on t h e  Peaceful Uses of 
Outer Space, 
Having discussed t h e  p o t e n t i a l  of t e l e v i s i o n  and t h e  
t echn ica l  c h a r a c t e r i s t i c s  of what i s  considered a f e a s i b l e  
d i r e c t  broadcast  s a t e l l i t e o  a t t e n t i o n  i s  now turned t o  an 
examination of the  inpu t s  required i f  Ind ia  decides t o  go i n  
f o r  s a t e l l i t e  t e l e v i s i o n ,  Since t h e  economics of a l t e r n a t i v e  
systems i s  discussed i n  the  next chapterb  t h e  t echn ica l  base, 
t h e  personnel requirements and t h e  problem of programming f o r  
heterogeneous needs w i l l  be 
To begin with t h e  s a t e l l i t e b  Ind ia  does not have t h e  
c a p a b i l i t y  a t  present  t o  design and bu i ld  a s a t e l l i t e ,  t o  men- 
t i o n  nothing of i t s  launching, Thereforel  i n t e r n a t i o n a l  
arrangements w i l l  have t o  be made both t o  procure t h e  s a t e l l i t e  
and t o  ge t  it launched, The problems r e l a t e d  t o  t h i s  a r e  con- 
s ide red  i n  d e t a i l  i n  Sec t ion  5.7, Indian l eader s  and o f f f -  
c i a l s  have repeatedly emphasized t h a t  any plan f o r  t h e  expan- 
s i o n  of t e l e v i s i o n  i n  India  should be undertaken as  an indig-  
enous e f f o s t  a s  f a r  a s  possible ,  This  is not only laudableb 
but e s s e n t i a l  t o  conserve fo re ign  exahangel which i s  extremely 
scarce; to give a fillip to the infant but fast-growing elec- 
tronics industry; and ts provide a challenging opportunity to 
Indian scientistsd engineers and technicians to contribute to 
an important national effort, 
In view of the large number of television receivers 
required, and the fact that they represent about '73% of the 
total investment.' the television receiver is easily the most 
critical element in influencing the economics of the whole 
effort. As will be clear from Section 5.3. the technical 
base is not too promising as far as receivers are concerned. 
It is likely that the demand would outstrip supply before long. 
and the set using a tube-design cannot be used in most villages 
without a separate power supply unit. Knowhow for direct 
receivers will have to be obtained from the U.S. which will 
perhaps require some kind of a commercial collaboration. 
Television transmitters and receiver picture tubes are to be 
made at Bharat Electronics Ltd. (BEL)~ Bangalore, a public 
sector corporation under the Ministry of Defense, making a 
host of electronic components andequlpment, Though collabora- 
tion agreements have been concluded. it is not known if pro- 
duction has commenced. It is also not known if the television 
transmitters to be produced at BEL are of the high power 
(50 KW ERP) required by AIR, However, since BEL is a well- 
established company with considerable expertise, production 
of these items in adequate numbers should not be difficult by 
the time a satellite televfsion project gets started, 
Turning to satellite Earth stations, India seems to have 
cons ide rab le  exper ience  i n  t h e i r  assembly and opera t ion .  A 
s a t e l l i t e  Ea r th  s t a t i o n  wi th  a  14-meter d i s h  has  been i n  
o p e r a t l s n  a t  Ahmedabad, under t h e  c o n t r o l  of t h e  Department 
of Atomic Energy, s i n c e  J u l y  196Te It was e s t a b l i s h e d  w i t h  
a s s i s t a n c e  from t h e  U,N. Development Programo as a f a c i l i t y  
f o r  r e sea rch  and t r a i n i n g  i n  s a t e l l i t e  communications, 25 Though 
Ind ian  engineers  have participated i n  t h e  planning and e r e c t i o n  
of t h i s  f a c i l i t y b  most of t h e  hardware was supp l i ed  by Nippon 
E l e c t r i c  Company of Japan,  The Department of Atomic Energy 
has  a l s o  been given t h e  systems engineer ing  r e s p o n s i b i l i t y  f o r  
b u i l d i n g  t h e  f i rst  s a t e l l i t e  Ea r th  s t a t i o n  f o r  commercial 
communication i n  I n d i a s  a t  Arvi ,  nea r  Poona, which i s  t o  haves 
a 97-foot ,  f u l l y  s t e e r a b l e  antenna,  However, much of t h e  hard- 
ware i s  being imported from RCAa Canada8 and Blaw Knox, of t h e  
U,S, T h i s  s t a t i o n  i s  expected t o  be ready by October 1969, t o  
work wi th  t h e  Ind ian  Ocean s a t e l l i t e  of' INTELSATs t o  be 
launched soon, No c a p a b i l i t y  e x i s t s  in Ind ia ,  a s  
of now, t o  b u i l d  t h e  c r i t i c a l  elements of s a t e l l i t e  Ea r th  
s t a t i o n s :  microwave power a m p l i f i e r s .  low n o i s e  r e c e i v e r s 8  
and t h e  antennas ,  However, t h e  c a p a b i l i t y  could be developed 
cons ide r ing  t h e  equa l ly  s o p h i s t i c a t e d  work t h a t  i s  being done 
by t h e  T a t a  I n s t i t u t e  of' Fundamental Research ( a  premier l a b -  
o r a t o r y  of t h e  Atomic Energy C o m i s s i o n )  i n  s e t t i n g  up t h e  
g i a n t  r ad io - t e l e scope  f a c i l i t y  a t  O~tacarnund~ i n  t h e  Southd t o  
c i t e  as an example, E f f o r t s  could be geared up t o  b u i l d  t h e  
r e q u i s k t e  s a t e l l i t e  Ear th  s t a t i o n s l  p a r t i c u l a r l y  t h e  r ece ive -  
only  s t a t i o n s  i n  t ime f o r  a n a t i o n a l  s a t e l l i t e  t e l e v i s i o n  
p r o j e c t .  
Very l i t t l e  s t u d i o  equipment i s  c u r r e n t l y  made i n  I n d i a  
and it  i s  doub t fu l  i f  it could be produced in t h e  r e q u i s i t e  
quarlt;.t:,r z r d  q u a l i t y  t o  De ready even f o r  a l i m i t e d  p r o j e c t  
i n  t h e  e a r l y  s e v e n t i e s .  S tud io  equipment w i l l  t h e r e f o r e  have 
t o  be mostly imported. No video-tape r eco rde r s  a r e  made, and 
t h e  audio ones made a r e  no t  of s t u d i o  q u a l i t y .  A t e l e v i s i o n  
camera has r e c e n t l y  been developed a t  t h e  C e n t r a l  E l e c t r o n i c s  
Engineering Research I n s t i t u t e  (CEERI) ,  P i l a n i ,  and it  i s  
expected t h a t  t h e  f i r s t  commercial one would be i n  t h e  market 
by the  end of t h i s  year .  Microwave and c o a x i a l  l i nkage  i s  
l i m i t e d  both by mileage and by capac i ty .  The a d d i t i o n a l  l i n k -  
age  planned f o r  t h e  Fourth Plan i s  complete i n t e r c o n n e c t i o n  
of a l l  t h e  s t a t e  c a p i t a l s  and major c i t i e s  (about  8,500 krn. 
of c o a x i a l  and an equa l  l e n g t h  of microwave), p r i m a r i l y  t o  
meet te lephone and t e l e g r a p h  requirements and t h e r e  i s  ha rd ly  
any a d d i t i o n a l  c a p a c i t y  f o r  t e l e v i s i o n .  26  his i s  not  t o o  
c r i t i c a l  f o r  a hybr id  s a t e l l i t e  system, which has been shown 
i n  the  next  chap te r  t o  be t h e  opt imal  one f o r  Ind ia .  More- 
over,  i n  view of the  good r a i l  and a i r  t r a n s p o r t a t i o n  f a c i l i -  
t i es  between t h e  c i t i e s ,  video t a p e  exchange between major 
c i t i e s  i s  e a s i l y  done. 
The e l e c t r o n i c  component i n d u s t r y  i s  r a p i d l y  growing, 
l a r g e l y  due t o  t h e  i n c r e a s i n g  s a l e s  of r a d i o - r e c e i v e r s  - both  
tube  and t r a n s i s t o r .  Import of r a d i o  r e c e i v e r s  has  been com- 
p l e t e l y  banned i n  I n d i a  f o r  many yea r s  now and r a d i o s  over  a  
wide range of p r i c e s ,  c a p a b i l i t y ,  and q u a l i t y ,  are made i n  t h e  
country ,  Both tubes  and t r a n s i s t o r s  a r e  produced, though no t  
power t r a n s i s t o r s ,  F i n a l l y ,  r u r a l  e l e c t r i f i c a t i o n  has  lagged 
cons iderab ly  i n  t h e  pas t ,  but  i s  now rece iv ing  g r e a t e r  a t t e n -  
t i o n  and suppor t  from t h e  Government, Though e l e c t r i c  power 
i s  a v a i l a b l e  t o  a l l  communities wi th  a  popula t ion  of more than  
10,003, and i n  a h igh  propor t ion  of towns sma l l e r  t han  10JOOOJ 
only about 58,000 of t h e  567.000 v i l l a g e s  have power,1 Even 
though t h e  Government i s  g iv ing  cons ide rab le  importance t o  
r u r a l  e l e c t r i f i c a t i o n ,  t h e  magnitude of t h e  t a s k  i s  such t h a t  
it can t a k e  a  few decades be fo re  a l l  - o r  even most of - t h e  
v i l l a g e s  a r e  e l e c t r i f i e d ,  An a c c e l e r a t e d  program i s  under way 
and i t  i s  hoped t h a t  by t h e  end of next  yea r  100,000 v i l l a g e s  
would have power, S ince  t h e  expansion of t e l e v i s i o n  would 
soon o u t s t r i p  r u r a l   electrification^ p a r t i c u l a r l y  i f  a sa t -  
e l l i t e  i s  used, it is  e s s e n t i a l  t o  start t h e  manufacture of 
s o l i d - s t a t e  r e c e i v e r s ,  a s  w e l l  as inexpensive power-supply 
u n i t s  on a l a r g e  s c a l e .  
The t e c h n i c a l  base  isJ  t h e r e f o r e J  on t h e  whole somewhat 
mixed, though t h e  p o t e n t i a l  e x i s t s  t o  b u i l d  a s t r o n g  i n f r a -  
s t r u c t u r e  f o r  a  v i a b l e  s a t e l l i t e  t e l e v i s i o n  system, provided 
t h e r e  is  a  w i l l  t o  go ahead and a  w i l l i n g n e s s  t o  l e a r n  from 
p a s t  mistakes.  I s l a n d s  of exce l l ence  are not  enough; what i s  
needed i s  t h e  d i f f u s i o n  of competence and harness ing  of e x p e r  
t i s e  f o r  t h e  s o l u t i o n  of p r a c t i c a l  t a s k s ,  
2 Personnel  base  
There a r e  f o u r  major c a t e g o r i e s  of personnel  r equ i r ed  
f o r  a  n a t i o n a l  s a t e l l i t e  t e l e v i s i o n  p r o j e c t :  1. manager ia l ,  
2. program, 3. s c i e n t i f i c  and t e c h n i c a l ,  and 4. end-use moni- 
t o r s  ( i . e ,  v i l l a g e  l e v e l  workers* school  f i e l d  s t a f f ,  t e l e c l u b  
supe rv i so r s s  e t c . ) ,  I n  I n d i a  t h e  f i r s t  ca tegory  i s  perhsps  
t h e  most important  and s c a r c e s t ,  There  a r e  many t r a i n e d  pro- 
f e s s i o n a l  managegers i n  p r i v a t e  i ndus t ry ,  but  very few i n  t h e  
Government. An e n t e r p r i s e  l i k e  t h i s  r e q u i r e s  a  corps  of com- 
p e t e n t  p r o f e s s i o n a l  managers and cannot run e f f i c i e n t l y  w i t h  
j u s t  t h e  c i v i l  s e r v a n t s  a l r e a d y  i n  Government s e rv i ce .  The 
new I n s t i t u t e s  of Management and o t h e r  bus ines s  schools  i n  
t h e  count ry  may a l l e v i a t e  t h i s  problem - i f '  t h e  Government 
dec ides  t o l  and i s  a b l e  t o  compete w i th  t h e  p r i v a t e  i n d u s t r y  
i n  a t t r a c t i n g  and r e t a i n i n g  t h e  alumni from t h e s e  i n s t i t u t i o n s  
i n  l a r g e  numbers, The importance of managerial  personnel  ca,n- 
not  be overemphasized, s i n c e  without s t r e n g t h  i n  o r g a n i z a t i o n  
n e i t h e r  technology nor c a p i t a l  can y i e l d  much r e s u l t s .  
Ta l en t ed  program personne l  a r e  equa l ly  s c a r c e  and c r i -  
t i c a l  f o r  t h e  expansion of t e l e v i s i o n ,  T h i s  ca tegory  com- 
p r i s e s  e s s e n t i a l l y  t h e  c r e a t i v e  a spec t  of program product ion.  
A I R  has  s o  f a r  s e n t  about 20 program personnel  and 30 e n g i n e e r s  
abroad f o r  t r a i n i n g  i n  t e l e v i s i o n  ( f o r  t h e  one, small 2-hour- 
a-day ope ra t ion  i n   elh hi!), though not  a l l  of them c u r r e n t l y  
work w i t h  t e l e v i s i o n .  A I R  es t imated  t h a t .  t o  s t a f f  56 s t a t i o n s  
adequa te ly  ( 4 1  of them f o r  l i m i t e d  one-s tudio  produc t ion)  
would r e q u i r e  2,500 t o  3,000 program personnel  and 3.500 t o  
4,000 engineers .  27 There i s  no independent t e l e v i s i o n  t r a i n -  
i n g  school ,  whi le  t h e r e  a r e  a few schools  f o r  f i l m s ,  n o t a b l y  
t h e  F i l m  I n s t i t u t e  a t  Poonal e s t ab l i shed  by t h e  Government. 
The S t a f f  Training School of A I R  i n  Delhi has i n  recent  years 
been assigned t h e  a d d i t i o n a l  t a s k  of t r a i n i n g  f o r  te lev is%on,  
It uses t h e  f a c i l i t i e s  of t h e  Delhi s t a t i o n  and i s  expected t o  
have some of i t s  own i n  t h e  fu tu re ,  Tra in ing  is. therefore ,  
e s s e n t i a l l y  an on-the-job experience a t  t h e  Delhi  s t a t i o n .  
I n  view of t h e  language problem, s t a t i o n s  i n  each s t a t e  w i l l  
have t o  t r a i n  i t s  own program s t a f f .  I n  add i t ion l  t r ans -  
l a t o r s  would be required having a f a c i l i t y  with more than one 
regional  language. besides Hindi and English. I n  t h e  shor t  
run t h e  e x i s t i n g  t a l e n t  a v a i l a b l e  a t  t h e  t h r e e  well-developed 
f i l m  c e n t e r s  could be tapped, T h i s  i s  q u i t e  s u b s t a n t i a l  s i n c e  
Ind ia  has a s i z e a b l e  f i l m  industry,  ranking t h i r d  i n  t h e  pro- 
duct ion of f e a t u r e  f i l m s  (Japan and HongKong taking  t h e  t o p  
two places,  i n  t h a t  order ) .  However, i t  would be e s s e n t i a l  
t o  s tar t  schools f o r  t r a i n i n g  i n  a l l  a spec t s  of t e l e v i s i o n ,  
very soon, The Film I n s t i t u t e  a t  Poona could perhaps provide 
t r a i n i n g  i n  t e l e v i s i o n  too,  i n  t h e  inter%m. 
S c i e n t i f i c  and t echn ica l  personnel a r e  needed f o r  a hos t  
of t a sks :  design* manufacturinga operat ion8 maintenance, and 
i n  a wide range of a r e a s  including s a t e l l i t e  Ear th  s t a t i o n s ,  
t e l e v i s i o n  t r ansmi t t e r s .  s tudios ,  microwave l inks ,  and, of 
course,  rece ivers .  It i s  d i f f i c u l t  t o  e s t ima te  t h e  personnel 
requirements prec ise ly*  a s  they vary widely depending upon 
assumptions made regarding t h e  assignment of work. It i s  
c l e a r  t h a t  t h e s e  numbers run i n t o  t h e  thousands. However* t h i s  
i s  not a c r i t i c a l  problem considering that  t h e r e  a r e  more than  
40,000 unemployed engineers  i n  t h e  country .  A s i z e a b l e  f r a c -  
t i o n  of t h i s  number could perhaps be absorbed f o r  t h i s  pro- 
j e c t .  A t  t h e  h ighe r  l e v e l s  of s k i l l  a l s o ,  t h e  l a r g e  number 
of q u a l i f i e d  Ind ian  engineers  and s c i e n t i s t s  abroad, no tab ly  
i n  t h e  U,S,r 3.s one p o t e n t i a l  source  of supply and a p r o j e c t  
of t h i s  n a t u r e  may a t t r a c t  even a f r a c t i o n  of them back t o  
I n d i a ,  and i n c i d e n t a l l y  h e l p  r e v e r s e  t h e  b r a i n  d r a i n ,  It i s  
d i f f i c u l t  t o  make any meaningful e s t i m a t e s  i n  t h i s  regard.  
The f o u r t h  category of personnel  i s  a l s o  important  
though no t  d i f f i c u l t  o r  time-consuming t o  t r a i n ,  People need 
t o  be t r a i n e d  i n  t h e  use  of t h i s  new medium. Teachers need 
t o  be t r a i n e d  i n  t h e  use of t e l e v i s i o n  f o r  t each ing ,  a large 
f i e l d  s t a f f  i s  r equ i r ed  f o r  mainta ining l i a i s o n  between t h e  
t e l e v i s i o n  s t a t i o n s  and t h e  schools .  Likewise, a l o t  of 
people  i n  t h e  o t h e r  u se r  m i n i s t r i e s  l i k e  a g r i c u l t u r e ,  f ami ly  
planning,  e tc . .  need t o  be t r a i n e d  i n  us ing  t e l e v i s i o n ,  Super-  
v i s o r s  and moni tors  would be needed t o  run t h e  t e l e c l u b s  and 
fo l low up t h e  t e l e c a s t s  wi th  o t h e r  a c t i v i t i e s  and i n p u t s ,  The 
v i l l a g e  l e v e l  workers a r e  a good nucleus  t o  s tar t  wi th  f o r  
a g r i c u l t u r a l  ex tens ion ,  bu t  thhereare only  40,000 of them. 
The conclusion,  t h e r e f o r e ,  i s  t h a t  a p p r o p r i a t e  s t e p s  
have t o  be t aken  immediately i f  t h e  enormous personnel  r e q u i r e -  
ments a r e  t o  be m e t ,  
The problems of planning,  developing an i n f r a s t r u c t u r e  
and manning t h e  e f fop t ,  d i scussed  s o  far ,  r e l a t e  r e a y  t o  t h e  
expansion of t e l e v i s i o n  and most of t h e s e  problems have t o  be 
t a c k l e d  i r r e s p e c t i v e  of t h e  d e c i s i o n  t o  use  a s a t e l l i t e ,  I n  
terms of investment* nwnber of people involved and p l a n n i w  
and p repa ra t ion  requi red l  t h e  space segment 1s r e l a t i v e l y  a 
very minor p a r t  s f  t h e  whole systems though because of i t s  
somewhat dramat ic  c h a r a c t e r  i t  m y  appear more important  and 
sece ive  more a t t e n t i o n  - m r t i c u l a r l y  i n  t h e  pub l i c  eye, Apart 
from t h e  ques t ion  of a v a i l a b i l i t y  and access  t o  a s a t e l l i t e  
(which is  d iscussed  i n  S e c t i o n  5.7)$ t h e  key i s s u e  o r  problem 
unique t o  a sa te l l i t e  system a r f s i n g  out  of i t s  a b i l i t y  do 
d e l i v e r  s i g n a l s  over  v a s t  a r e a s *  i s  t h e  ques t ion  of whether 
t h e  c e n t r a l i z e d  c h a r a c t e r  of a s a t e l l i t e  can be meshed wi th  
t h e  d i v e r s e  needs and audiences  i n  an  extremely heterogeneous 
country  l i k e  Ind ia .  There i s  no doubt t h a t  i n  t h i s  whole pro- 
cess .  t h e  pace of p rogress  i n  technology has  f a r  o u t s t r i p p e d  
t h a t  i n  t h e  f i e l d  of s o c i a l  s c i e n c e s  and i n  understanding 
human behavior and motivat ion necessary f o r  e f f e c t i v e  pro- 
gramming. It i s  t h e r e f o r e  necessary i n  t h i s  cownect%on t o  
understand the n a t u r e  and e x t e n t  of he t e rogene i ty  in the 
country,  though t h e  ma t t e r  has a l r eady  been a l luded  t o  i n  
S e c t i o n  2,3.1. It i s  s a f e  to say t h a t  no o t h e r  country  i n  
t h e  world i s  as d i v e r s e  a s  I n d i a ,  The most important  element 
of d i v e r s i t y ,  p a r t i c u l a r l y  f o r  mss media of eomunica t%on,  
i s  language, There a r e  15 o f f i c i a l  languages, 35 u n o f f i c i a l  
languagesl  each spoken by mope than 1 0 Q a Q O O  peaplea and i n  a l l  
over  800 languages and d i a l e c t s  i n  t h e  country,  Language has  
become a very touchy i s s u e  i n  r ecen t  years*  and most s t a t e s  use  
t h e  r eg iona l  language t o  t h e  f u l l e s t  e x t e n t  poss ib l e ,  The 
psychologica l  i d e n t i f i c a t i o n  t o  t h e  language and c u l t u r e  of 
o n e ' s  own reg ion  i s  q u i t e  i n t e n s e  and every e f f o r t  i s  made t o  
p re se rve  t h e  d i f f e r e n c e s  wi th  g r e a t  s e n s i t i v i t y ,  There  a r e  17 
s t a t e s  and 1 3  Union T e r r i t o r i e s *  inc lud ing  Delh i ,  Mobi l i ty  
between t h e  states f o r  purposes of employment i s  l i m i t e d  
except  f o r  jobs i n  t h e  C e n t r a l  Government and t h e  l a r g e r  p r i -  
v a t e  s e c t o r  c o r p o r a t i o n s ~  p a r t l y  because of t h e  language, 
S ince  educat ion,  l i k e  language, i s  a  ' s t a t e  s u b j e c t t  under t h e .  
C o n s t i t u t i o n  ( i , e .  under t h e  exc lus ive  j u r i s d i c t i o n  of each 
S t a t e  ~ o v e r n m e n t ) ,  t h e  educa t iona l  systems-and of course  t h e  
language of i n s t r u c t i o n - v a r y  from s t a t e  t o  s t a t e ,  d e s p i t e  
e f f o r t s  of t h e  C e n t r a l  Government t o  ach ieve  some u n i f o m i t y .  
Each s t a t e  i s  f r e e  t o  evolve i t s  own c u r r i c u l a ,  s e t  i t s  own 
s y l l a b i  and p r e s c r i b e  i t s  own textbooks,  T h i s  adds g r e a t l y  
t o  t h e  he t e rogene i ty  problem, making it v i r t u a l l y  imposs ib le  
t o  use  t h e  same program from t h e  s a t e l l i t e  f o r  more than  one 
s t a t e ,  even where t h e  language i s  t h e  same, a s  f a r  as school  
programs a r e  concerned, 
There  a r e  more t h a n  80 d i f f e r e n t  a g r i c u l t u r a l  reg ions  
based on crops ,  s o i l ,  c l i m a t i c  cond i t i ons ,  e t c .  wi th  cliff e r e n t  
needs f o r  informat ion.  S ince  t h e  same c rop  i s  grown i n  more 
t h a n  one s ta te  and more t h a n  one crop i s  grown i n  each s t a t e *  
language and c rop  d i f f e r e n c e s  j o i n t l y  e n t e r  i n t o  c o n s i d e r a t i o n  
f o r  d i s semina t ing  a g r i c u l t u r a l  informat ion,  C u l t u r a l  and 
e t h n i c  d i f f e r e n c e s  a r e  a l s o  r e f l e c t e d  i n  appearance and a t t i r e  
of t h e  people shown on t e l evPs iona  making it d i f f i c u l t  f o r  t h e  
audience t o  i d e n t i f y  wi th  t h e  communicators on t e l e v i s i o n ,  The 
one redeeming f e a t u r e  of un i formi tys  amidst  a l l  t h i s  he t e ro -  
gene i ty ,  i s  t h a t  t h e  whole country  i s  on t h e  same time s tand-  
a rd .  (The I n d i a n  Standard Timeo be ing  t h e  t ime on t h e  82O E 
long i tude ,  ) 
Desp i t e  t h i s  s i t u a t i o n p  Ind ian  l e a d e r s  and o f f i c i a l s *  
as w e l l  a s  o u t s i d e  e x p e r t s  who v i s i t e d  I n d i a *  l i k e  t h e  Unesco 
Expert  Mission, and P ro fe s so r s  Schramm and Nelsonl conclude 
tha t  a satellite system can be used i n  I n d i a  t o  meet t h e  
demands of such a heterogeneous audience8 without l o s i n g  most 
of t h e  va lue  f o r  nationwide program d i s t r i b u t i o n ,  28' ' It has  
been i n d i c a t e d  i n  t h e  Schsam-Nelson r e p o r t  t h a t  wi th  ingenu- 
i t y  and proper  schedul ing,  us ing a s a t e l l i t e  wi th  one video 
channel  and two a s s o c i a t e d  audio  channels* i n  each of f o u r  
languages,  i t  would be p o s s i b l e  t o  provide 40 Eifteen-minute 
t o  meet va r ious  l o c a l  needs,  S i m i l a r l y o  a s u b s t a n t i a l  amount 
of programming t o  meet a v a ~ i e t y  of o t h e r  r e q u i ~ e m e n t s  could  
be provided i n  t h e  remaining hours l a t e  i n  t h e  a f t e rnoons  and 
i n  t h e  evenings,  Some sample schedules  have been drawn up by 
Schramm and Nelson i n d i c a t i n g  t h i s  ( p p ,  128-129), They con- 
c lude,  t h e r e f o r e ,  that  it i s  p o s s i b l e  t o  provide a s u b s t a n t i a l  
amount of programming t o  meet both l o c a l  as w e l l  as n a t i o n a l  
needs, i n  s p i t e  of t h e  he t e rogene i ty  p r e v a i l i n g  i n  t h e  count ry ,  
Mul t ip le  audio-channels,  r e p e t i t i o n  of programs i n  d i f f e r e n t  
languages,  commentaries, dubbingl s u b t i t l i n g a  s imul taneous 
t r a n s l a t i o n  on rad io*  are  all. t echn iques  which can and should 
be t r i e d  t o  cope w i t h  t h e  language  d i v e r s i t y ,  However, as t h e y  
a l s o  observe* t h e  va lue  of s a t e l l i t e  b roadcas t ing  i s  undoubt- 
e d l y  less i n  I n d i a  compared t o  o t h e r  homogeneous c o u n t r i e s  
because of t h e  r e l a t i v e l y  i n e f f i c i e n t  use a r i s i n g  ou t  of t h e  
h e t e r o g e n e i t y  i n  t h e  former. Even i f  g r e a t  i ngenu i ty  i s  exer- 
c i s e d  ba th  i n  t h e  des ign  of t h e  space segment and i n  programm- 
ing ,  t h e  inescapable  conc lus ion  wi th  regard  t o  t a c k l i n g  t h e  
problem of d i v e r s i t y  i s  t h a t  t e r r e s t r i a l  t e l e v i s i o n  s t a t i o n s  
i n  each s t a t e  a r e  a  must and t h e  f a c i l i t y  of t r a n s m i t t i n g  pro- 
grams t o  t h e  s a t e l l i t e  w i l l  have t o  be provided i n  a t  least 
f i v e  r e g i o n a l  c e n t e r s  (North* South,  East ,  West and c e n t r a l ) ,  
p r e f e r a b l y  c l o s e  t o  t h e  major c e n t e r s  of programming (and f i l m )  
t a l e n t  i n  each of t h e s e  a r eas .  Regional t e l e v i s i o n  s t a t i o n s  
a r e  necessary  because it i s  j u s t  not  p o s s i b l e  f o r  a  producer 
i n  Delh i  t o  do an i n s t r u c t i o n a l  program t h a t  would make any 
sense  t o  a  viewer i n  say,  Kerala,  o r  f o r  t h a t  ma t t e r  i n  nearby 
Punjab. Secondly> i n  t h e  absence of l o c a l  s t a t i o n s ,  t h e  sets  
would be used much l e s s  i f  a l l  t h e  a r e a s  a r e  t o  be served by 
programs from t h e  s a t e l l i t e .  
Major f i l m  c e n t e r s  e x i s t  a t  Bombay* Madras, C a l c u t t a  and 
HyderaDad. These f  our l  p l u s  Delnl i'rom wnere rnarAy prc.@rams 
of national i n t e r e s t  w i l l  o r i g i n a t e ,  being t h e  c a p i t a l ,  seem 
t o  be t h e  i d e a l  l o c a t i o n s  f o r  t h e  s a t e l l i t e  Ea r th  s t a t i o n s .  
The e x i s t i n g  Ahmedabad s t a t i o n  could se rve  t h e  product ion 
c e n t e r  a t  Bombay, i f  a microwave l i n k  i s  e s t a b l i s h e d  between 
t h e  two c i t i e s ,  having the  necessary  c a p a c i t y  f o r  one o r  more 
channels  of t e l e v i s i o n .  A second important  conc lus ion  i s  t h a t  
i n  view of t h e  zonplex i ty  of a  s a t e l l i t e  t e l e v i s i o n  p r o j e c t ,  
i t  seems e s s e n t i a l  t o  proceed i n  a  g radua l*  s tep-by-s tep 
f a sh ion ,  p a r t i c u l a r l y  t o  see how t h e  programming works o u t  
f o r  t h e  heterogeneous needs, The next  s e c t i o n  d e s c r i b e s  
b r i e f l y ,  such a  l i m i t e d  e f f o r t :  t h e  proposed j o i n t  India-NASA 
i n s t r u c t i o n a l  t e l e v i s i o n  experiment, 
I n  view of t h e  problem of he t e rogene i ty  and t h e  i n e v i t -  
a b l e  need t o  have l o c a l  s t a t i o n s  and programming, many people  
have s e r i o u s l y  ques t ioned  t h e  v a l i d i t y  of a  s a t e l l i t e  t e l e v i -  
s i o n  system f o r  Ind ia .  However, it would seem u n f a i r  t o  d i s -  
m i s s  t h e  s a t e l l i t e  a l t e r n a t i v e  a l t o g e t h e r  on t h i s  ground with- 
ou t  g i v i n g  it a  t r y ,  s i n c e  i t s  p o t e n t i a l  i s  indeed very a t t r a c -  
t i v e ,  as a l r e a d y  d i scussed ,  T h i s  dichotomy, t h e r e f o r e ,  l ends  
suppor t  t o  t h e  i d e a  of an experiment t o  g e t  f i r s t - h a n d  expe r i -  
ence on a p r o j e c t  l i k e  t h i s ,  involv ing  complex and not  f u l l y -  
understood problems and b e n e f i t s .  It i s  hoped t h a t  t h e  j o i n t  
experiment w i t h  NASA would throw cons ide rab le  l i g h t  on t h i s  
r a t h e r  fundamental ques t ion ,  
wi th  NASA 
Based on d i scuss ions  between t he  Ind ian  Nat iona l  Committee 
f o r  Space Research and NASA, a  proposal  f o r  a  s a t e l l i t e  i n s t r u c -  
t i o n a l  t e l e v i s i o n  experiment has been prepared and a  formal  
agreement i s  expected t o  be concluded between t h e  two Govern- 
ments, The proposa l  t o  be desc r ibed  h e r e  i s  a t e n t a t i v e  ou t -  
l i n e  and t h e  d e t a i l s  a r e  s u b j e c t  t o  rnodi f ica t ione7  The e f f o r t  
i s  desc r ibed  as a  p i l o t  p r o j e c t  s i n c e  the  complexity, unfamflf-  
a r i t y  and magnitude of t h e  technology and t h e  programming 
involved n e c e s s i t a t e s  g radua l  and phased growth. Also, t h e  
s a t e l l i t e  t o  be provided by NASA i s  f o r  t h e  s p e c i f i c  expe r i -  
ment and not  f o r  an o p e r a t i o n a l  system, 
I n  essence* t h e  experiment envisages  t h e  use  of t h e  
ATS-F s a t e l l i t e  f o r  approximately one yea r*  t o  broadcast  
Ind ian  developed i n s t r u c t i o n a l  program m a t e r i a l  t o  community 
r e c e i v e r s  i n  I n d i a .  Technica l ly ,  t h e  o v e r l a p  of Ind ian  and 
U.S. i n t e r e s t s  which makes t h i s  p r o j e c t  mutual ly  worthwhile 
i s  t h e  f e a t u r e  of d i r e c t  broadcast  of t e l e v i s i o n  s i g n a l s  from 
a  synchronous s a t e l l i t e ,  NASA's i n t e r e s t  l i e s  i n  developing 
and t e s t i n g  t h e  d i r e c t  broadcast  technology which i s  con- 
s i d e r e d  f e a s i b l e  bu t  remains t o  be demonstrated. The two 
s c i e n t i f i c  miss ions  of p a r t i c u l a r  i n t e r e s t  t o  NASA i n  t h i s  
experiment a r e  deployment i n  space of l a r g e  antenna s t r u c -  
t u r e s ,  and i t s  a c c u r a t e  po in t ing ,  S t u d i e s  a l r e a d y  made show 
t h a t  d i r e c t  b roadcas t ing  i s  economically t h e  most a t t r a c t i v e  
a l t e r n a t i v e  f o r  I n d i a ,  and, t h e r e f o r e ,  un l e s s  a s a t e l l i t e  has  
t h i s  c a p a b i l i t y  i t  would no t  be of much i n t e r e s t  t o  he r ,  187 
The s a t e l l i t e  i s  expected t o  be launched i n  t h e  1972- 
1973 t ime per iod  and made a v a i l a b l e  f o r  Ind ian  use f o r  about  
a  year ,  a f t e r  completing c e r t a i n  o t h e r  s c i e n t i f i c  miss ions  over  
t h e  U.S , ,  w i th in  a  few months a f t e r  launch,  The t e c h n i c a l  
c h a r a c t e r i s t i c s  of tk s a t e l l i t e  have a l r e a d y  been d e s c r i b e d  
i n  S e c t i o n  3e3 ,7 ,  The c o s t  i s  es t imated  t o  be about $30 
m i l l i o n  f o r  t h e  s a t e l l i t e  i n  o r b i t  and would be borne by NASA. 
The space segment is t o  be e n t i r e l y  t h e  r e s p o n s i b i l i t y  of N A S A o  
while the  ground segment r e s p o n s i b i l i t y  would be that  of I n d i a ,  
For the Indian experiment a domlink frequency of 860 IJIPrz with 
an R,F, bandwidth of 30 MHZI which is adequate for one video 
and two associated audio channels* Zs planned, 
The set-up f ~ r  the ground segment envisages 5#000 tele- 
vision sets in all, Transmission to the satellite would be 
from the Earth station located at Ahmedabad* and received by 
three receive-only and rebroadcast stations* each catering to 
about 1,000 conventional setsl and by 2,000 awmented receivers, 
in four areas having clusters of 500 sets each, The operation 
is, therefore, a Ihybr$d8 sf direct and rebroadcast systems, 
The receivers would be scattered in about 8 different states 
and the language problem would be tackled essentially by having 
different regions use the satellite on a time-shared basis, 
and by using the dual audio-channel capability, The variety 
in environment for the 5,000 receivers and in subjects on 
which programs would be telecast, is hoped to provide a wealth 
of data and experience on all facets of operation of the system 
including receiver maintenance and programing techniques to 
enable systematic planning of an ongoing operational system, 
The total capital costs of the ground segment, to be borne by 
India, are estimated at $6-64 million for this experiment, 
Excluding the investment in existing facilities. the additional 
capital outlay is about $4.2 million* with perhaps 25 to 3Oj% 
in foreign exchange, 7 
CHAPaER 4 
SYSTEMS ANALYSIS OF ALTERNATIVE STRATEGIES 
4.1 
The objective of this analysis is to determine the par- 
ticular system, among alternativess which would be most appro- 
priate and cost/effective for providing nationwide coverage in 
India. Since the objective of providing television coverage 
is taken as a requirement to be met, the question, 'does India 
require television and what is its relative effectiveness vis-a- 
vis other mediat* is not relevant here for this particular 
analysis, Quite a few studies have already been made in India 
and elsewhere comparing the costs of various sytems~ and this 
analysis draws on these and on the Schramm-Nelson report in 
particularD as a starting point for the cost analysis, 
Before proceeding further* it is necessary to explain 
what exactly is meant by providing nationwide television cover- 
age, Firstly, the analysis is concerned only with Government- 
owned community receivers and not privately owned home-receivers. 
The community sets would be installed at urban and village tele- 
clubs, located in schoolss factories, community centerss etc, 
for public viewing. Obviouslys in the cities and the more 
affluent villages people who can afford to buy their own sets 
would do so and eventually their number would be quite large - 
if the unsatisfied demand for home-receivers in Delhi is any 
indication of this potential. 
SecondlyP what i s  aimed a t  i s  8Q t o  85% - and not  lo@ - cover-  
age of t h e  p re sen t  popula t ion  ( a s  pe r  t h e  l as t  o f f i c i a l  census  
taken  i n  1 9 6 ~ ) ~  over t h e  next  20 years, Thowh t h e  figure is 
somewhat a r b i t r a r y 8  $"Cs reasonable  s ince  85% i s  q u i t e  a 
s u b s t a n t i a l  f r a c t i o n  and no% t o o  f a r  below "nationwide" cover-  
age,  Also* t h e  t ime and c o s t  of reach ing  t h e  remaining 155% is 
q u i t e  ou t  of p ropor t ion  with t h e  c o s t  s f  reach ing  85% s f  t h e  
populat ion.  T h i s  i s  i n  t h e  n a t u r e  06 t h i n g s  and v i r t u a l l y  
no count ry  has  been a b l e  t o  provide $Ow popula t ion  coverage,  
I n  t h e  c a s e  of a s a t e l l i t e  systeml tkaoblgh t h e  s i g n a l  reaches  
t h e  whole count ryI  t h e  s e r v i c e  e x i s t s  only  if a t e l e v i s i o n  
r e c e i v e r  i s  provided a t  any g iven  l o c a t i o n ,  If r e c e i v e r s  are 
provided on a d e c i s i o n  r u l e  based on s i z e  of vl%%ageb c l e a r l y  
a po in t  w i l l  be reached when an a d d i t i o n a l  r e c e i v e r  s e r v e s  a 
hamlet wi th  a popula t ion  of just 58 o r  some such smll f i g u r e ,  
The marginal  u t i l i t y  of extending coverage t h e r e f o r e  dec reases  
r a t h e r  s h a r p l y  as one approaches B O G  coverage,  I n  t h e  c a s e  
of a t e r r e s t r i a l  system, i n  a d d i t i o n  t o  t he  c o s t  of' i n s t a l l i n g  
a r e c e i v e r ,  one needs t o  reckon t h e  c o s t  of extending t h e  s i g -  
n a l  t o  t h e  remote l o c a t i o n ,  The l a t t e r  a d d i t i o n s  of t e l e v i -  
s i o n  s t a t i o n s ,  t r a n s l a t o r  s t a t i o n s  and r e l a y s  would y i e l d  smller 
and s m a l l e r  increments  t o  t h e  populat ion covered,  
It i s  assumed i n  gene ra l  t h a t  i f  one r e c e i v e r  i s  i n s t a l l e d  
i n  a v i l l a g e  i t  could be considered tha t  t e l e v i s i o n  i s  made 
a v a i l a b l e  t o  t h e . e n t i r e  popula t ion  of t h a t  v i l l a g e ,  T h i s  
assumption appears  t o  be q u i t e  valid# based on t h e  exper ience  
w i t h  t h e  v i l l a g e s  around Delh i ,  S ince  d i f f e r e n t  groups 
concen t r a t e  on d i f f e r e n t  k inds  of programs* a  s i n g l e  r e c e i v e r  
can i n  f a c t  s e r v e  a n  average v i l l a g e  i n  Ind ia ,  For example, 
c h i l d r e n  can watch school  programs i n  t h e  morning, women can 
watch h e a l t h  and hygiene o r  fami ly  planning programs l a t e  i n  
t h e  a f t e rnoon  and men can watch a g r i c u l t u r a l  o r  o t h e r  s o c i a l  
educa t ion  o r  l i t e r a c y  programs l a t e r  i n  t h e  evenings,  when 
gene ra l  news, c u l t u r a l  and en te r ta inment  programs can a l s o  be 
scheduled f o r  everybody t o  watch. S ince  t h e r e  would be on ly  
one channel t o  begin with,  t h e  problem of c o n f l i c t  between mul- 
t i p l e  channels  and viewing groups does not  a r i s e .  making schedu- 
l i n g  r e l a t i v e l y  simple. 
To c a l c u l a t e  t h e  number ~f  r e c e i v e r s  requi red  one needs 
t o  know how they  a r e  t o  be d i s t r i b u t e d  and a l l o c a t e d ,  The 
approach taken  by t h e  Schramm-Nelson r e p o r t  seems reasonable  
and has  been adopted here .  For urban a reas ,  i t  appears  ade- 
qua te  t o  provide one s e t  f o r  every 2,000 people. 8G of t h e  
popula t ion  i s  i n  t h e  r u r a l  a r e a s  and t h e  o t h e r  2076 l i v e  i n  
c i t i e s  and towns. So, i f  a  n a t i o n a l  system covers  8@ of t h e  
v i l l a g e s  and a l l  t h e  c i t i e s ,  t h e  t o t a l  popula t ion  coverage 
would be 84% (64  p lus  20 ) ,  S ince  t h e r e  a r e  567,000 v i l l a g e s  
i n  a l l ,  8@ coverage of them would r e q u i r e  454,000 r e c e i v e r s .  
The c i t i e s  would r e q u i r e  an a d d i t i o n a l  44.000 s e t s  (based on 
1961 census f i g u r e s  f o r  urban populat ion,  d iv ided  by 2 a 0 0 0 ) ,  
The t o t a l  number of' r e c e i v e r s  r equ i r ed  t h e r e f o r e  i s  498,000, 
It must be noted t h a t  t h i s  8077 of t h e  v i l l a g e s  would have more 
than  8@ of t h e  r u r a l  populat ionl  s i n c e  t h e  20$ of v i l l a g e s  
l e f t  ou t  would be t h e  smal le r  ones. So t h e s e  s e t s  would, i n  
r e a l i t y  be y i e l d i n g  a t o t a l  popula t ion  coverage of perhaps 
90% o r  95%. 
4.2 C r i t e r i a  f o r  e v a l u a t i o n  
Having de f ined  t h e  problem* it is  necessary  t o  s p e l l  o u t  
t h e  c r i t e r i a  that would be used t o  e v a l m t e  t h e  a l t e r n a t i v e s ,  
The fo l lowing  c r i t e r i a  seem r e l e v a n t  i n  t h i s  connection,  some 
of which a r e  q u a n t i t a t i v e ,  and some q u a l i t a t i v e .  
1. Cost :  By c o s t ,  what i s  meant h e r e  i s  t o t a l  c o s t  
which i n c l u d e s  c a p i t a l ,  replacements ope ra t ing  and min"cn-  
ance c o s t s .  Though t h i s  i s  s t a t e d  as t h e  f i r s t  c r i t e r i o n ,  i t  
i s  by no means t h e  most important  one, I n  view of t h e  a v a i l -  
a b i l i t y  of d a t a  on c o s t s ,  t h e  a n a l y s i s  of t h i s  a s p e c t  i s  natu-  
r a l l y  i n  g r e a t e r  d e t a i l ,  
2. R e l i a b i l i t y :  V u l n e s a b i l i t y  of t h e  system t o  t o t a l  
f a i l u r e  due t o  f a i l u r e  i n  any s i n g l e  sub-sys te  
something t o  p r o t e c t  a g a i n s t  and hence becomes an  important  
c r i t e r i o n .  
3. I n i t i a l  coverage of populat ion:  T e l e v i s i o n  i s  t o  
be used p r i m a r i l y  f o r  instructional/educational purposess t o  
h e l p  s o l v e  urgent  problems f a c i n g  t h e  na t ion ,  l i k e  popula t ion  
growth, a g r i c u l t u r a l  production,  meeting t h e  sho r t age  of 
t r a i n e d  t eache r s ,  e t c ,  Therefore* a system which g i v e s  
greater popula t ion  coverage i n  t h e  P i r s t  5 o r  10 y e a r s  i s  
more va luab le  t h a n  one which provides  t h e  coverage l a t e r ,  
4. F l e x i b i l i t y :  S ince  an u n t r i e d  and undemonstrated 
technology i s  involved ( i , e .  d i r e c t  b roadcas t ing  from a 
s a t e l l i t e )  f o r  two of t h e  a l t e r n a t i v e s ,  it becomes d e s i r a b l e  
t o  have f l e x i b i l i t y  t o  change mid-stream from one s t r a t e g y  t o  
ano the r  o r  drop a s t r a t e g y  a l t o g e t h e r ,  wi th  minimum p e n a l t y  
f o r  doing so ,  I t  i s  no t  only  d i f f i c u l t ,  bu t  a l s o  not  meaning- 
f u l ,  perhaps,  t o  t r y  t o  q u a n t i t a t i v e l y  "weign" t h e s e  f o u r  c r i -  
t e r i a  i n  e v a l u a t i n g  t h e  a l t e r n a t i v e  s t r a t e g i e s .  The a n a l y s i s  
would# however, examine how t h e  a l t e r n a t i v e s  f a r e ,  measured by 
each of t h e s e  y a r d s t i c k s .  
4.3 C o n s t r a i n t s  
A s  w i l l  be  seen from t h e  a n a l y s i s ,  t h e  f o u r  s t r a t e g i e s  
vary  cons iderab ly  i n  meeting t h e  c r i t e r i a  de f ined  above, I n  
a d d i t i o n  t o  t h e s e  c r i t e r i a  t h e r e  a r e  c e r t a i n  o t h e r  requirements  
which have t o  be met equa l ly  by any system t o  be used i n  I n d i a ,  
Hence t h e s e  may be regarded a s  b u i l t - i n  c o n s t r a i n t s ,  a r i s i n g  
as  a r e s u l t  of the  unique Ind ian  requirements ,  and are des- 
c r i b e d  below. 
1. Nat iona l  s e r v i c e :  The f i r s t  requirement i s  t h a t  
any system should have a n a t i o n a l  hook-up f a c i l i t y ,  i .e,. 
t h e  c a p a b i l i t y  of providing,  whenever requi red ,  a  common single 
program f o r  t h e  e n t i r e  country .  T h i s  i s  considered e s s e n t i a l  
from t h e  p o i n t  of view of n a t i o n a l  i n t e g r a t i o n  and a l s o  pro- 
v i d e s  t h e  C e n t r a l  Government wi th  a  c a p a b i l i t y  t o  communicate 
t o  t h e  whole n a t i o n  s i m u l t a n e o u s l y ~  on t e l e v i s i o n .  The c u r r e n t  
i n t e r e s t  of many peoplk i n  suppor t ing  t e l e v i s i o n  stems con- 
s i d e r a b l y  ou t  of a r ecogn i t i on  of t h e  medium's p o t e n t i a l  t o  
s e r v e  as a n  i n t e g r a t i n g  f o r c e ,  
2. Local programing: As discussed earlier, in view 
of the heterogeneity of audiences and needs* the facility to 
produce programs locally in each of the 17 states becomes a 
must for all the alternatives, 
3. Rural coverage: Again, for reasons discussed 
alreadyP a third requirement is that any system should cover 
not only the urban centers but also the villages equally well. 
The four alternative strategies* to be described in the next 
section are designed to meet the three requirements stated 
above, which incidentally facilitates making a fair compari- 
son between the alternatives. It would be erroneous, however, 
to infer that they have been distorted in order to make a com- 
parison on a common basis. They are in fact very realistic 
and if any one of the alternatives is implemented, the details 
This system is the familiar and common method of pro- 
viding television coverage in most countries. It makes no 
use of a satellite and involves no untried technology. It 
expands ground-based television in gradual steps witn  t he  
addition of new television stations and translator stations, 
with conventional microwave interconnection to provide a 
national service. Since the propagation of television signals 
is by line of sight, the area of coverage of a station depends 
upon the height of the antenna mast, the transmitter power, 
and t h e  frequency used f o r  t ransmission,  Nationwide coverage 
i s  t h e r e f o r e  made poss ib le  by having s t a t i o n s ,  main a s  wel l  
a s  t r a n s l a t o r ,  a l l  over t h e  country, and l%nked by microwave 
in terconnect ion ,  
A s  descr ibed i n  t h e  Schramrn-Nelson repor t ,  under t h i s  
s t r a t egy ,  i n  t h e  f i r s t  f i v e  years  t h e  Delhi s t a t i o n  would be 
upgraded and new s t a t i o n s  with major s t u d i o  f a c i l i t i e s  would 
be b u i l t  i n  t h e  f i v e  l a r g e  c i t i e s :  Bombay, Calcut ta l  Madrass 
KanpurJ and Hyderabad, I n  t h e  second f i v e  years  another  11 
s t a t i o n s  would be b u i l t ,  so  t h a t  a l l  t h e  s t a t e  c a p i t a l s  a r e  
included, F ina l ly ,  a t  t h e  end of 20 years ,  t h e r e  would be 
complete nationwide coverage by means of 100 primary s t a t i o n s  
and 100 t r a n s l a t o r  s t a t i o n s  which would c a r r y  t h e  s i g n a l s  
beyond t h e  Class A coverage area ,  (The q u a l i t y  of t h e  s i g n a l  
i n  t h e  Class  A region is  Grade 1.) These t r a n s m i t t e r s  would 
have a coverage a r e a  of 7,850 square miles  ( o r  a 50-mile 
r a d i u s ) #  assuming 50 KW e f f e c t i v e  r ad ia ted  power, and 500-foot 
antenna masts, T a l l e r  masts would inc rease  t h e  coverage and 
change t h e  economics of t h e  system, but i t  i s  learned from A I R  
t h a t  they a r e  no-t c u r r e n t l y  considered f e a s i b l e  i n  India ,  
l a r g e l y  due t o  engineering d i f f i c u l t i e s ,  It has been est imated 
t h a t  about 14,000 miles  of microwave in terconnect ion  would be 
required t o  l i n k  a l l  t hese  s t a t i o n s ,  To meet t h e  language, 
c u l t u r a l  and educat ional  requirements of t h e  var ious  p a r t s  of 
t h e  country, it seems adequate t o  have s t u d i o  and program pro- 
duct ion  f a c i l i t i e s  a t tached t o  t h e  t r a n s m i t t i n g  s t a t i o n s  i n  each 
of t h e  17 s t a t e s ,  The q u a n t i t a t i v e  d e t a i l s  of t h e  expansion 
over  a 20-year per iod# r e f l e c t i n g  not only t h e  t echn ica l  f e a s -  
i b i l i t y  but a l s o  t h e  t e n t a t i v e  plans of Government o r g a n i z a t i ~ n s  
l i k e  A I R d  a r e  given i n  t h e  Schram-Nelson repor t  (pp, 129-193) 
and they a r e  not repeated here, 
A s  t h e  name implies,  f o r  t h i s  a l t e r n a t i v e  t h e r e  would 
be no ground t e l e v i s i o n  s t a t i o n s  a t  a l l .  A l l  s i g n a l s  come 
from a synchronous s a t e l l i t e  and would be received on s e t s  with 
s p e c i a l  10-foot parabol ic  antennas and o t h e r  front-end aug- 
mentation i n  t h e  form of a pre-amplifier-converter f o r  conver- 
s i o n  from FM t o  AM and f o r  frequency t r a n s l a t i o n  from UHF t o  
VHF, as descr ibed i n  Chapter 3, I n  i n t e r n a t i o n a l  t e c h n i c a l  
par lance " d i r e c t  broadcast ' '  means broadcast ing from space 
d i r e c t l y  t o  conventional home-receivers. T h i s  technology i s  
considered t o  be more than  a  decade away (around 1985). 22 The 
word " d i r e c t  broadcast" i s  used a  l i t t l e  loose ly  here  t o  
inc lude  recept ion  by augmented r a t h e r  than  conventional s e t s ,  
The broadcast  can be considered " d i r e c t "  s i n c e  a  rebroadcast  
s t a t i o n  i s  not  involved, a s  i n  t h e  case of a d i s t r i b u t i o n  
s a t e l l i t e ,  which i s  descr ibed a s  t h e  next a l t e r n a t i v e .  For 
t h e  d i r e c t  broadcast  system programs would be produced a t  17 
production c e n t e r s  (16 i n  a d d i t i o n  t o  t h e  e x i s t i n g  one a t  
  el hi), represent ing  t h e  chief  languages, c u l t u r e s  and p o l i t i -  
c a l  a reas ,  and t ransmi t ted  t o  t h e  s a t e l l i t e  from any one of 
f i v e  Ear th  s t a t i o n s ,  a t tached t o  f i v e  major production cen te r s .  
Ear th  s t a t i o n s  would be loca ted  a t  the  chief  program sources  
such a s  Delhi. where t h e  Cent ra l  Government i s  located,  Bombay, 
Calcut ta  and Madras, where t h e r e  a r e  a l s o  l a r g e  concent ra t ions  
~f motion p i c t u r e  t a l e n t ,  One e a r t h  s t a t i o n  a l r eady  e x i s t s  a t  
Ahmedabad, ( A  s i x t h  s t a t i o n  a t  Hyderabad could a l s o  be con- 
s ide red  t o  serve  conveniently t h e  c e n t r a l  region of t h e  coun- 
t ry .  s ince  t h e  o t h e r  s t a t i o n s  t ake  ca re  of t h e  regions i n  t h e  
North, South, West and East ,  ) Video-tape copies  of programs 
would be sen t  from t h e  o t h e r  production c e n t e r s  t o  t h e  f i v e  
Ear th  s t a t i o n s  f o r  t ransmission t o  t h e  s a t e l l i t e .  It i s  
assumed t h a t  t h e  f i r s t  s a t e l l i t e  would be provided by NASA f o r  
a one-year period, f o r  t h e  proposed p i l o t  p ro jec t ,  a t  t h e  con- 
c lus ion  of which t h e  f i r s t  opera t ional  one would have t o  be 
bought. Based on expert  opinion. it i s  a l s o  assumed t h a t  t h e  
f i rs t  opera t iona l  s a t e l l i t e  would have a  f ive-year  l i f e  and 
t h e  second one t e n  years.  It should be noted t h a t  t h i s  system 
provides s i g n a l s  of comparable q u a l i t y  t o  t e r r e s t r i a l  broad- 
c a s t .  
Here, a  l d i s t r i b u t i o n t  s a t e l l i t e  (which has lower power 
compared t o  a  d i r e c t  broadcast  s a t e l l i t e )  r ep laces  t h e  micro- 
wave in terconnect ion  l ink ing  a l l  t h e  ground-based t e l e v i s i o n  
s t a t i o n s ,  Since t h e r e  would be no microwave l i n k s  a t  a l l .  a 
much l a r g e r  number of ground-based s t a t i o n s  would be requi red  
t o  provide nationwide coverage. even though many of them could 
be small. Each of t h e  ground t r a n s m i t t e r s  would need t o  be 
provided w i t h  t h e  f a c i l i t y  of rece iv ing  s i g n a l s  from t h e  s a t e l -  
l i t e ,  Th i s  i s  known a s  a  ' receive-onlyt  f a c i l i t y  ( s i n c e  no 
t ransmission i s  made t o  t h e  s a t e l l i t e  from t h e s e  s t a t i o n s ) ,  
and t y p i c a l l y  timkes use of a 25-foot d i s h  f o r  t h i s  purpose. 
T h i s  system av0i .d~ t h e  expensive front-end augmentation f o r  
t h e  receiveps (which i s  required f o r  t h e  previous a l t e r n a t i v e ) $  
a s  t h e  s i g n a l s  received from t h e  s a t e l l i t e  a r e  f ed  t o  a con- 
vent ional  VHF t r a n s m i t t e r  f o r  rebroadcast  t o  ordinary r e c e i v e r s  
i n  i t s  l o c a l  a rea ,  Th i s  a l t e r n a t i v e  a l s o  bypasses t h e  problem 
of frequency of t e l e c a s t i n g  from space i n  view of t h e  lower 
power l e v e l s  r ad ia ted ,  Theore t ica l ly ,  f o r  both t h e  d i r e c t  
broadcast  and t h e  rebroadcast  systemsr a s i n g l e  program source 
would do, t o  t ransmi t  a l l  programs t o  t h e  s a t e l l i t e .  However, 
a s  explained e a r l i e r ,  t o  meet t h e  c o n s t r a i n t  of having t o  pro- 
vide l o c a l  programming, 17 production c e n t e r s  and f i v e  Ear th  
s t a t i o n s  a r e  s p e c i f i e d  f o r  both these  a s  w e l l  as t h e  next 
a l t e r n a t i v e .  It i s  important t o  note  t h a t  with t h i s  system 
t h e  t e l e v i s i o n  s t a t i o n s  can be used even before a s a t e l l i t e  
becomes a v a i l a b l e o  by using video-tapes f o r  program exchange 
t o  t h e  s t a t i o n s  without production f a c i l i t i e s ,  though it  would 
be an expensive process i n  view sf t h e  l a r g e  number of s t a t i o n s  
involved. 
This  system combines elements of d i r e c t  and rebroadcast  
systems t o  g e t  t h e  bes t  of both worldsr a s  it were, depending 
upon t h e  p a r t i c u l a r  requirements of a given area :  high o r  low 
rece ive r  densi ty .  It provides f o r  a l i m i t e d  number of ground 
rebroadcast  s t a t i o n s  i n  t h e  c i t i e s  and d i r e c t  broadcast  from 
a s a t e l l i t e  t o  augmented rece ive r s  i n  t h e  more remote v i l l a g e s  
and smal ler  towns. Here, 24 gound based s t a t i o n s  a r e  spec i -  
f i e d  (17  s t a t e  c a p i t a l s  and seven o t h e r  l a r g e  c f t f e s ) .  Once 
againl  t h e r e  would be 17  production c e n t e r s  and f i v e  Ear th  
s t a t i o n s  t o  meet t h e  requirements of l o c a l  programming, 
Table  1 gives  t h e  bas ic  est imatgs on which t h e  cos t  
c a l c u l a t i o n s  are based* and r e l a t e  t o  t h e  Indian s i t u a t i o n ,  
These a r e  i n  most cases  higher  than  c o s t s  i n  t h e  West* but  
more re levant ,  s i n c e  t h e s e  a r e  t h e  c o s t s  t h a t  would a c t u a l l y  
be incurred  by Ind ia  i f  she were t o  implement any of t h e  alter-  
na t ives ,  The crux of t h e  q u a n t i t a t i v e  a n a l y s i s  here i s  t h e  
comparison of c o s t s  f o r  t h e  four  systems. So* it i s  very 
important t o  ensure that t h e  comparison made i s  a  f a i r  one, 
The s i g n a l  received should the re fo re  be of comparable q u a l i t y  
f o r  a l l  t h e  f o u r  a l t e r n a t i v e s .  The c o s t s  a r e  based on tech-  
n i c a l  c h a r a c t e r i s t i c s  which meet t h i s  requirement. Also a 
f a i r  comparison i s  ensured by seeing t h a t  a l l  t h e  s t r a t e g i e s  
equal ly  meet t h e  c o n s t r a i n t s  spec i f ied .  
Since t h e  "benef i t "  of a l l  t h e  a l t e r n a t i v e s  i s  t h e  same, 
i , e , *  providing 84% population coverage* a  comparative cos t /  
b e n e f i t  a n a l y s i s  i s  reduced t o  f ind ing  t h e  l e a s t - c o s t  so lu-  
t ion .  Calcula t ing  t h e  economic b e n e f i t s  o r  providing t e l e -  
v i s ion  i s  not  re levant  here, s ince  t h a t  would be requi red  if 
t h e  problem were t o  decide whether t h e  Government should a l l o -  
c a t e  i t s  resources f o r  t e l e v i s i o n  o r  f o r  some o t h e r  e n t e r p r i s e ,  
But t h a t  is  not  t h e  problem defined f o r  t h i s  ana lys i s ,  and has 
been q u a l i t a t i v e l y  discussed i n  Chapter 2, 
TABLE 1 
BASIC COST ESTIMATES* 
(Based on Ind ian  exper ience o r  e s t ima te s ,  
except  where noted o therwise)  
A l l  f i g u r e s  i n  d o l l a r s  
1. Standard TV r e c e i v e r s ,  i nc lud ing  antenna and t a x  240 
2. Front-end augmentation f o r  r e c e i v e r s  150 (u.s.) 
3. Power supply u n i t s  f o r  v i l l a g e s  (assuming a 
e n e r a t o r ,  o r  t h e  average of an  animal 
70.00) and g a s o l i n e  d r i v e n  ones ($120.00) 
loo (u.s.) 
4. Microwave l i n k s  ( c o s t  p e r  m i l e )  6,  667 
5. TV s t a t i o n s ,  l a r g e  (w i th  2 t o  4 s t u d i o s ;  i nc ludes  
land,  bu i ld ing*  t r a n s m i t t e r  and o t h e r  equipment ) 2  M 
6. TV s t a t i o n s ,  small (w i th  l i m i t e d  product ion 
f a c i l i t i e s )  
7. Low-power t r a n s l a t o r  s t a t i o n s  150, 000 (U.S. ) 
8. s a t e l l i t e  r ece ive -  0,000 
9. S a t e l l i t e  e a r t h  s t a t i o n  ( i n c l u d i n g  land  and 
b u i l d i n g )  
10. Maintenance: 
S t u d i o  and t r a n s m i t t e r  equipment l O $  of c a p i t a l  c o s t s  p e a .  
Bui ld ings  2% do 
TV r e c e i v e r s  1% do 
Microwave l i n k s  5% do 
11. Replacement: 
V i l l a g e  TV sets 
Urban s e t s  
S t u d i o  and t r a n s m i t t e r  equipment 
S a t e l l i t e :  5 yea r s  f o r  t h e  f i r s t  
o p e r a t i o n a l  one and 10 
f o r  t h e  next .  
12. Operat ing c o s t s :  
Major TV s t a t i o n s  
Supplementary s t a t i o n s  
Small  s t a t i o n s  ( l i m i t e d  product ion)  
5 y e a r s  
10 y e a r s  
20 y e a r s  
-x- Source:  Schramm-Nelson r e p o r t  
The q u e s t i o n  t h a t  a r i s e s  now i n  f i n d i n g  t h e  l e a s t - c o s t  
s o l u t i o n  i s8  w h a t c o s t  should one t a k e ?  S ince  t h e  technology* 
l i f e - t i m e s  of equipment and sub-systemss requirements  of opera-  
t i o n  and maintenance* a r e  a l l  d i f f e r e n t  f o r  t h e  f o u r  systems* 
it i s  e s s e n t i a l  t h a t  t o t a l  c o s t s  a r e  taken,  which inc lude  no t  
only  c a p i t a l ,  bu t  a l s o  replacement, o p e r a t i n g  and maintenance 
c o s t s .  For  exampler a s a t e l l i k  needs replacement a f t e r  5 
y e a r s *  bu t  i nvo lves  lower ope ra t ing  and maintenance c o s t s  f o r  
t h e  whole system, s i n c e  t h e r e  a r e  no microwave l i n k s  and t h e r e  
a r e  fewer ground t e l e v i s i o n  s t a t i o n s ;  whereas ground-based sta- 
t i o n s  have a  20-year l i f e t i m e  bu t  i nvo lve  h ighe r  o p e r a t i n g  and 
maintenance c o s t s .  
S ince  t h e  phasing and amounts of investments  r equ i r ed  
a r e  d i f f e r e n t  f o r  t h e  f o u r  a l t e r n a t i v e s ,  over  t h e  20-year 
pe r iod  under considerat ion. ,  itis important  t o  compare t h e  pre-  
s e n t  va lue  of t h e  t o t a l  c o s t s l  r a t h e r  t han  t h e  undiscounted 
t o t a l  c o s t s .  T h i s  i s  a refinement of t h i s  a n a l y s i s  over  o t h e r  
p rev ious  ones. To begin with,  an  i n t e r e s t  rate of 6% was 
taken  t o  compute t h e  p re sen t  va lue  of t h e  t o t a l  c o s t s .  Though 
t h i s  i s  an  a r b i t r a r y  f i g u r e *  it appears  reasonable  cons ide r ing  
t h a t  r e sou rces  i n  a developing country  l i k e  Ihdia a r e  very  
scarce .  Therefore*  i n  I n d i a ,  65, o r  an  even h ighe r  r a t e *  
would r e f l e c t  t h e  t r u e  cosks f o r  t h e  Government i n  a more 
r e a l i s t i c  way. (General ly* f t  i s  more common t o  use  a lower 
imputed r a t e  of i n t e r e s t  Pike o r  4% f o r  Government i n v e s t -  
ment s. ) 
Table  2 shows t h e  t o t a l  c o s t  and t h e  p r e s e n t  va lue  s f  
t h e  t o t a l  c o s t s  f o r  t h e  four  a l t e r n a t i v e s .  The undiscounted 
t o t a l  c o s t  f i g u r e s  a r e  taken from t h e  Schram-Nelson repor t .  
For purposes of computing t h e  present  value i t  i s  assumed t h a t  
wi th in  any f ive-year  period t h e  investment made per  year  i s  an  
average of t h e  amount f o r  t h e  f ive-year  period. Such an 
assumption becomes necessary because it i s  not poss ib le  t o  
make any r e a l i s t i c  es t imate  of the  exact amount t h a t  would be 
inves ted  f o r  each of t h e  next 20 years .  Ifs however, these  
amounts a r e  known, it would be more accura te  t o  use those 
f i g u r e s  i n  computing t h e  present  value of t h e  t o t a l  cos ts .  
The amount t h a t  would be inves ted  i n  each of t h e  f o u r  f i v e -  
year  periods,  a s  a percentage of t h e  t o t a l  investment f o r  each 
of t h e  a l t e r n a t i v e s ,  i s  ind ica ted  i n  Table 3. 
It i s  i n t e r e s t i n g  but not s u r p r i s i n g  t h a t  t h e  ranking 
of t h e  f o u r  systems i n  terms of cos t ,  changes when t h e  present  
value is used, compared t o  what it i s  with undiscounted t o t a l  
cos t .  A s  may be seen from Table 2, when undiscounted t o t a l  
cos t  i s  taken, t h e  l eas t - cos t  ranking of t h e  a l t e r n a t i v e s  i s  
a s  follows: 1. Al terna t ive  I1 ( d i r e c t  broadcast) ,  2. A l t e r  
n a t i v e  I V  (hybr id )  a 3. Al te rna t ive  111 (rebroadcas t )  a and 
4. Al t e rna t ive  I ( t e r r e s t r i a l  system). When t h e  present  
value of t h e  t o t a l  c o s t  i s  taken (with an i n t e r e s t  r a t e  of 6%).  
it t u r n s  out t h a t  t h e  ranking of a l t e r n a t i v e s  I and I11 i s  
interchanged* so  t h a t  now t h e  rebroadcast  system and not  t h e  
t e r r e s t r i a l  system is  t h e  most expensive a l t e r n a t i v e .  This  
conclusion has r a t h e r  important implicat ions,  considering 
t h a t  a l l  t h e  commercial proposals made t o  Ind ia  so  f a r  a r e  
f o r  a rebroadcas t  system# involv ing  a  d i s t r i b u t i o n  s a t e l l i t e ,  
But t h i s  a n a l y s i s  shows t h a t  from an  economic po in t  of view, 
it i s  t h e  l e a s t  desira.bEe s o l u t i o n  and even a  t e r r e s t r i a l  
system, which i s  g e n e r a l l y  considered t h e  most i n f e r i o r  and 
expensive a l t e r n a t i v e ,  i s  b e t t e r  t han  a rebroadcas t  system, 
It must, however, be po in ted  out  t h a t  though t h e  a b s o l u t e  
d i f f e r e n c e  i n  t h e  d i scounted  c o s t  between t h e  l e a s t  and t h e  
most expensive a l t e r n a t i v e s  i s  about $62 m i l l i o n p  t h e  r e l a t i v e  
d i f f e r e n c e  i s  only about 2%, T h i s  i s  not  t o  b e l i t t l e  t h e  
2% d i f f e r e n c e ,  but on ly  t o  po in t  ou t  t h a t  when t h e  p r e s e n t  
va lue  of t h e  t o t a l  c o s t  i s  taken* t h e  economic s u p e r i o r i t y  of 
a  d i r e c t  b roadcas t  s a t e l l i t e  system i s  not  a s  g r e a t  as i t  was 
o r i g i n a l l y  thought t o  b e  by many people,  A normalized com- 
p a r i s o n  of t h e  f o u r  a l t e r n a t i v e s  i s  given i n  Table  4 t o  i n d i -  
c a t e  t h e  r e l a t i v e  d i f f e r e n c e s  i n  t h e  d i scounted  t o t a l  c o s t .  
TABLE 2 
Present Value of Tota l  Cost  sf Alternat ive S t ra teg ies  
of Providing T V  Coverage 
( ~ c t u a l  phasing of investment) 
A l l  f igures  i n  $ mill ion Least 
1st Cost 
St ra tegy 
I 
T e r r e s t r i a l  V o t a l  Cost 
System (cap.. repl . .  
o p e r . & m a i n t . ) 5 6 . 0  83.6 219.7 396.6 755.8 4 
Average Tota l  11,20 16.72 43.94 79.32 37.78 
cos t  ( 5  y r . )  
Present Value 
of Tota l  Cost 
A t  '2% 52.70 71.40 169.90 277.90 571.90 4 
A t  6% 
A t  106 
I1 
Direct Tota l  Cost 1 . 8  91.9 208.6 319.9 636.1 1 
Broadcast 5-yr. Average 
from Total  Cost 3.16 18.38 41.72 63.98 31.80 
S a t e l l i t e  Present Value 
of 
Total  Cost: 
Rebroad- Tota l  Cost 52.6 130.6 23'7.7 301.9 722.8 3 
ca s t  5-yr. Average 
Tota l  Cost 10.52 26.12 47.54 60.38 36.1 
Present Value 
of 
Tota l  Cost: 
A t  @ 49.50 111.40 184.00 211.50 556.40 3 
~t 6% 44.25 82.10 111.80 106.00 344.15 4 
A t  10% 3 . 8  61.30 69.50 54,85 225.52 4 
I V  
Hybrid Tota l  Cost 22.9 96.5 229.9 328.1 677.4 2 
5-yr. Average 
Tota l  Cost 8 19.30 45,,98 65.62 33.80 
Present Value 
of 
Totnl Cost  
A t  % %1,55 82.40 178.00 230.00 511.95 2 
A t  6 
A t  1 
*Source of data f o r  undlscounted t o t a l  cos t :  
Schramm-Nelso11 report 
TABLE 3 
Phasing of Investment o r  Pace of Implementat ion 
( A S  $ of T o t a l  ~ n v e s t m e n t )  
T e r r e s t r i a l  
System 
11 
D i r e c t  
Broadcast  
I11 
Hebroadcast 
Svstem 
IV 
7.4 11. 29,O 52.5 LOO 
TABLE 4 
Normalized Comparison of Presen t  Value of T o t a l  Cost 
( ~ a k e n  from Tab le  2 )  
I n t e r e s t  Rate 
T e r r e s t r i a l  
I1 
D i r e c t  Broadcast  
I11 
Rebroadcast  
I V  
Hybrid 
TABLE 5 
Expansion of Populat ion C ~ v e r a g e  
l t e r n a t i v e  -. s
D i r e c t  
Sroadcast  
4 6 1  Rate of i n t e r e s t  
The a n a l y s i s  has shown t h a t  the  c o s t  ranklng changes when 
t h e  present  value i s  taken, T h i s  suggests  t h a t  t h e  ranking 
might be d i f f e r e n t  f o r  d i f f e r e n t  i n t e r e s t  r a t e s  used f o r  com- 
put ing t h e  present  value,  To determine t h e  ex ten t  of i n f l u -  
ence of t h i s   variable^ t h e  a n a l y s i s  has been repeated f o r  two 
o the r  r a t e s  of i n t e r e s t  - one, 4% l e s s  than what was o r i g i n a l l y  
choses and one 4% more, l e e e  , E$ and lo$, The r e s u l t s  of these  
c a l c u l a t i o n s  a r e  a l s o  shown i n  Tables  2 and 4, 
From t h e s e  it i s  seen t h a t  f o r  an i n t e r e s t  r a t e  of 2$, 
t h e  discounted c o s t  f i g u r e s  have t h e  same ranking a s  those  of 
t h e  undiscounted t o t a l  cos t s ,  This i s  t o  be expected s i n c e  
discounting a t  2$ i s  almost a s  good a s  not discounting a t  a l l .  
on i s  t h a t  t h e  c o s t  
ranking f o r  6% and 10$ i n t e r e s t  r a t e s  i s  t h e  same, This  shows 
t h a t  somewhere between 2$ and 6$, t h e  r a t e  of i n t e r e s t  changes 
t h e  c o s t  ranking; below t h a t  f i g u r e  t h e  ranking i s  t h e  same as 
f o r  undiscounted c o s t #  and above t h a t  f i g u r e  t h e  ranking of 
t h e  a l t e r n a t i v e s  is,  i n  t h e  order  of increas ing  cos t ,  a s  fol lows:  
11, IV, I and 111. 
Since i n  t h i s  a n a l y s i s  t h e  concern is with t h e  present  
value of investments made over t h e  next 20 yearss  conceivably 
t h e  phasing of investments, o r  t h e  pace of implementation of 
t h e  a l t e r n a t i v e s ,  can a f f e c t  t h e  present  value and, consequently, 
t h e  cos t  ranking of t h e  a l t e r n a t i v e s .  A s  mentioned e a r l i e r ,  
t h e  c a l c u l a t i o n s  shown i n  Table  2 a r e  based on t h e  f e a s i b i l i t y 8  
and, more impor tan t lyJ  t h e  t e n t a t i v e  p l ans  of t h e  Government, 
The phasing of investment i s  a s  i n d i c a t e d  i n  Table  3> and a s  
t h e  f i g u r e s  he re  show* t h e  pace of implementation i s  not  un i -  
form f o r  t h e  f o u r  a l t e r n a t i v e s .  For example* only 2.5% of t h e  
t o t a l  investment i s  made i n  t h e  f i r s t  f i v e  y e a r s  f o r  t h e  d i r e c t  
broadcast  system, whi le  t h e  corresponding f i g u r e  i s  7.4% f o r  
t h e  t e r r e s t r i a l  system. 
To t e s t  t h e  s e n s i t i v i t y  of t h e  ranking t o  t h e  phasing of 
investment* t h e  a n a l y s i s  has  been repea ted  f o r  a h y p o t h e t i c a l  
and uniform r a t e  of expendi ture  f o r  a l l  t h e  f o u r  systems. The 
r e s u l t s  of t h i s  a r e  shown i n  Table  6, Here, it i s  assumed 
t h a t  f o r  a l l  t h e  s t r a t e g i e s *  1% of t h e  t o t a l  investment would 
be made i n  t h e  f i r s t  f i ve -yea r  per iodJ  25% i n  t h e  second, 35% 
i n  t h e  t h i r d J  and 3% i n  t h e  l a s t .  With t h i s  assumption* it  i s  
seen t h a t  t h e  ranking i s  d i f f e r e n t  from t h a t  obtained i n  Table  
2> though it  does no t  vary  f o r  t h e  t h r e e  i n t e r e s t  r a t e s  con- 
s ide red .  Th i s  e x e r c i s e  i s  j u s t  t o  s e e  how t h e  ranking changes 
wi th  t h e  pace of implementation. However* since t h e  phasing 
assumed i s  pu re ly  hypo the t i ca l  and a r b i t r a r y ,  t h e  rankings  i n  
Table  6 should not  be taken  s e r i o u s l y  f o r  purposes of evalua- 
t i n g  t h e  a l t e r n a t i v e s ,  
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TABLE 6 
Present Value of Total Cost of Alternative Strategies  
of Providing TV Coverage 
(~ssumed hypothetical pnasing of investment 
f o r  successive 5 Y r .  Periods: 1%* 25$0 35$ & 3%) 
( ~ l l  figures i n  $ m i l l i o n )  
.. Least 
1st Cost 
T 
I 
Ter res t r i a l  Total C o s t  75.58 189.00 264.58 226.64 75!j080 
System 5-yr. Aver. 
Total Cost 15.12 36,8 53.0 4504 37.79 
P.Vo of Total 
Cos t :  
A t  2$ 7102 157.1 20500 159.0 59203 4 
~t 6s 63.5 115.9 124.7 7g07 383.8 4 
~t 10% 57.4 86.4 77.4 41.3 262.5 4 
I1 
Direct Total Cost 63.61 159.00 222,61 190.88 636,10 
Broadcast 5-yr. Aver. 
from Total Cost 12~70 3108 44.6 38,2 3108 
S a t e l l i t e  PoV. of Total 
Cost: 
~t 2$ 59.8 135.8 172.3 13307 501.6 I 
~t 6% 53.5 1 0 0 ~ 2  104.9 67,1 325.7 1 
8.2 74.6 65.1 34,7 222.6 1 
I11 
Rebroad- Total Cost 72.18 1 8 0 ~ 8  253.08 216~64 722.80 
cast  5-yr. Aver. 
Total c o s t  4 36,2 50.6 43.4 36,1 
P.V. of Total 
Cos t :  
~t 2$ 68.5 154.5 19505 15109 57004 3 
~t 6% 60.8 114.0 l l g o o  76,3 370.1 3 
A t  10% 55.2 85.0 7309 3g04 25305 3 
- -- -- - - 
IV 
Ilybrid Total Cost 67.74 169~30 237.04 203.32 677.40 
5-yr. Aver, 
Total Cost 13.53 33.85 47.4 40.6 33.8 
P.V, of Total 
C o s t :  
~t =pJ, 6306  145.0 183.2 142,o 533.8 2 
~t 6% 57.0 106.8 111.5 7103 346.6 2 
A t  lo$ 5103 7905 69.3 36.9 23700 2 
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There a r e  c e r t a i n  o the r  parameters f o r  which a  quant i -  
t a t i v e  s e n s i t i v i t y  a n a l y s i s  could not be done f o r  l ack  of 
data .  Thei r  e f f e c t  would, the re fo re ,  be ind ica ted  b r i e f l y  
i n  q u a l i t a t i v e  terms. The c o s t  es t imates  f o r  a l l  t h e  systems 
a r e  based on what cu r ren t  and near-future technology can o f f e r .  
I n  r e a l i t y ,  however* technologica l  breakthroughs a r e  not  l i k e l y  
t o  occur uniformly f o r  both t h e  space and t e r r e s t r i a l  systemsl 
s i n c e  t h e  R&D e f f o r t  i s  not t h e  same f o r  both. 
With h igher  power on t h e  s a t e l l i t e ,  t h e  cos t  of t h e  
r ece ive r  front-end augmentation would come down. On t h e  o t h e r  
hand, s ince  they have not ye t  been made commerciallya t h e  e s t i -  
mated c o s t  could t u r n  out t o  be lower than t h e  a c u t a l  cos t ,  
p a r t i c u l a r l y  i f  they  a r e  t o  be made i n  India .  I f  t h a t  i s  t h e  
case,  c l e a r l y ,  a l t e r n a t i v e s  I1 and I V  ( d i r e c t  broadcast  and 
hybrid systems) would become r e l a t i v e l y  una t t r ac t ive .  Howeverl 
t h e  es t imate  used i s  a conservat ive one* and t h e  c o s t s  of e l e c -  
t r o n i c  systems, unl ike  defense hardware, have a  tendency t o  
decl ine.  It i s  d i f f i c u l t  t o  make any meaningful p ro jec t ions  
f o r  t h i s  s o  a s  t o  handle i t  i n  a  q u a n t i t a t i v e  manner f o r  t h i s  
ana lys i s .  
For t h e  t e r r e s t r i a l  system 6008 l ikewise,  t h e r e  could 
be s i g n i f i c a n t  technologica l  improvements i f  not breakthroughs. 
For example, i f  super-power t r a n s m i t t e r s  and 1000-foot antenna 
masts r a t h e r  than  ordinary t r a n s m i t t e r s  with 500-foot masts a r e  
used, t h a t  would make a l t e r n a t i v e s  I and I11 ( t e r r e s t r i a l  and 
rebroadcast  systems) r e l a t i v e l y  more a t t r a c t i v e .  But t h e r e  i s  
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no information on t h e i r  c ~ s t s  and f e a s i b i l i t y  i n  t h e  Indian 
context.  
I n  view of t h e  l i m i t a t % ~ n s  ow c a p a b i l i t y  and resources 
f o r  programming a s  wel l  as i n  r ece ive r sa  only a one channel 
system has been considered f o r  t h i s  ana lys is .  At a l a t e r  
da te ,  t h e r e  would be a need f o r  more than one channel, Expand- 
ing  channel capaci ty  would change t h e  c o s t s  d i f f e r e n t l y  f o r  t h e  
four  systemsb and i t  i s  perhaps more e a s i l y  done f o r  a s a t e l l i t e  
system than f o r  a t e r r e s t r i a l  system, though it would mean a 
heavier  and more expensive s a t e l l i t e ,  It must, however, be 
remembered t h a t  t h e  c o s t  of t h e  s a t e l l i t e s  i s  a r a t h e r  small 
f r a c t i o n  of t h e  t o t a l  c o s t  ( s l i g h t l y  over 11%). The major 
a d d i t i o n  t o  c o s t  i n  expanding i n t o  a multi-channel opera t ion  
i s  obviously i n  programming c o s t s a  which would be somewhat equal  
f o r  a l l  the systems, given t h e  requirement of l o c a l  programing.  
The four  a l t e r n a t i v e s  a r e  now evaluated using t h e  c r i -  
t e r i a  spe l l ed  out i n  Sect ion  4.2 a s  yards t icks ,  which might be 
r ecap i tu la t ed  a s :  cos t ,  r e l i a b i l i t y ,  i n i t i a l  population cover- 
age ( say  i n  t h e  f i r s t  t e n  years ) ,  and f l e x i b i l i t y .  Population 
coverage provided by t h e  var ious a l t e r n a t i v e s  i s  given i n  
Table 5, The evalua t ion  using these  ya rds t i cks  i s  done i n  
t a b  u l a p  f ormb a s  shown below, and speaks f o r  i t s e l f .  
RANKING* OF ALTERNATIVES USING THE FOUR DEFINED C R I T E R I A  
Total CRITERIA 
discounted Population cover- 
STRATEGY cost e Flexibili' 
I Terrestrial 3 
system 
I1 Direct 1 
Broadcast 
111 Rebroadcast 4 1 3 2 
IV Hybrid System 2 2 2 1 
*I indicates the best; 2, the next be& and so on. 
From this table* it is easily seen that the obvious choice 
is alternative IVI the hybrid system, The table suggests that 
alternatives IV and 111 tie for the first place* if numerical 
points are given in an inverse relation to the ranking. and a 
total score is computed, But a table like this which merely 
gives numerical ranking can be misleading if it is erroneously 
inferred that all the four criteria are of equal importance. 
which they clearly are not, This table, for examplel does not 
say, as Table 2 does. that the difference in discounted costs 
between alternatives 111 and IV is more than $40 million. The 
absence of any number 4 ranking for alternative IV clearly shows 
that it combines the advantages of 11 and 111, It is interest- 
ing to note that only alternative IV has no number 4 ranking, 
while all the other three alternatives have at least one number 
4 ranking against them. Alternatives I and XI are somewhat 
antithetical; one is strong where the other is weak (e ,g ,  cost 
and reliability). They can both be dismissed rather quickly, 
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An exc lus ive  d i r e c t  broadcast  system i s  undes i rab le  s i n c e  i t  
i s  extremely vu lnerab le  t o  any f a i l u r e  i n  t h e  s a t e l l i t e ,  The 
t e r r e s t r i a l  system i s  t o o  slow i n  providing adequate popula- 
t i o n  coverage t o  he lp  so lve  t h e  urgent  problems r e q u i r i n g  
i n s t r u c t i o n a l  t e l e v i s i o n .  The apparenk t i e  ( i f  numerical  
p o i n t s  a r e  ass igned  f o r  r anks ) ,  between a l t e r n a t i v e s  111 and 
I V  i s  e a s i l y  resolved i n  f avor  of t h e  l a t t e r  because of t h e  
$40 m i l l i o n  c o s t  d i f f e rence ,  and moreover I11 i s  t h e  most 
expensive of a l l  t h e  systems, Though a l l  t h e  systems y i e l d  
an  u l t i m a t e  populat ion coverage of 84$, t h e  growth of t h i s  
over  t h e  yea r so  p a r t i c u l a r l y  t h e  e x t e n t  of coverage provided 
by t h e  end of t h e  f i r s t  t e n  years ,  i s  d i f f e r e n t  f o r  t h e  f o u r  
a l t e r n a t i v e s ,  Conceptually, t h i s  f a c t  can be made use  of' t o  
d i scoun t  the " b e n e f i t s "  ( i . e .  popula t ion  coverage) accordingly.  
The d i f f i c u l t y ,  however, i n  doing t h i s  i s  t h a t  t h e  b e n e f i t s  
a r e  n o t  expressed i n  monetary terms,  Therefore ,  t o  handle 
t h i s  q u a n t i t a t i v e l y ,  percentage of populat ion covered i n  t h e  
f i r s t  t e n  y e a r s  per  $ 1  m i l l i o n  inves ted  i n  each of the a l t e r n a -  
t i v e s ,  i s  used a s  t h e  measure t o  s imul taneously  t a k e  i n t o  
account t h e  varying c o s t  and popula t ion  coverage of the  a l t e r -  
n a t i v e s  i n  t h e  c r u c i a l  f i r s t  t e n  yea r s ,  This  i s  nothing but  
a  bene f i t - t o -cos t  r a t i o .  The r e s u l t s  of t h i s  c a l c u l a t i o n  a r e  
i n d i c a t e d  i n  the  t a b l e  below, which aga in  show t h e  supe r io r -  
i t y  of t h e  hybrid  system over  t h e  o t h e r s ,  
STRATEGY Presen t  va lue  Populat ion Percentage Ranking 
of o u t l a y  f o r  covered i n  of popula- cf 
f i r s t  10  y r s ,  f i r s t  LO y r s .  t i o n  covered a l t e r n a -  
( i n  $ m i l l i o n )  ( a s  a !% of i n  10 y e a r s  t i v e s  
I T e r r e s t r i a l  99.70 4 
I1 D i r e c t  
Broadcast  71.14 
I11 Rebroadcast 126.35 
I V  Hybrid 80.03 
4.8 L i m i t a t i o n s  of a n a l y s i s  
The ch i e f  l i m i t a t i o n  of t h i s  a n a l y s i s  l i es  i n  somewhat 
d e l i b e r a t e l y  over looking t h e  f a c t  t h a t  a s a t e l l i t e  can be put  
t o  m u l t i p l e  u ses  bes ides  t e l e v i s i o n D  wi th  r a t h e r  modest incre -  
ments t o  i t s  c o s t .  For exampleD t h e  p rov i s ion  of po in t - to -  
p o i n t  communication c a p a b i l i t y  on any o p e r a t i o n a l  t e l e v i s i o n  
s a t e l l i t e  f o r  I n d i a  i s  very l i k e l y ,  s i n c e  i t  is  economically 
a t t r a c t i v e  andD moreoverD t h e r e  would not  be a demand f o r  
t e l e v i s i o n  programs 24 hours  of t h e  day. (Though a cons ider -  
a b l e  amount of t h e  non-broadcast hours  could be used f o r  feed-  
i n g  programs i n t o  video-tape r eco rde r s  l o c a t e d  a t  va r ious  
s t a t i o n s  f o r  subsequent useD i n s t e a d  of p h y s i c a l l y  sending 
t a p e s  t o  t h e  s t a t i o n s . )  The a d d i t i o n a l  po in t - to -po in t  commu- 
n i c a t i o n  c a p a b i l i t y  can change cons iderab ly  t h e  economics of 
a s a t e l l i t e  system. i n  view of t h e  revenue t h a t  can be earned 
from meeting t h e  requirements  of domestic te lephone,  t e l eg raph ,  
t e l e x ,  e t c ,  communication between t h e  major c i t i e s  of t h e  
country ,  T h i s  d e f e c t  i n  t h e  a n a l y s i s  can be r e c t i f i e d  by 
t a k i n g  i n t o  account t h e  revenue t h a t  can be earned by such 
a n c i l i a r y  ope ra t ions  being done with  each of t h e  f o u r  systems. 
 h he same microwave l i n k s  which in t e r connec t  t e l e v i s i o n  s ta-  
t i o n s  can a l s o  provide domestic t e lephone l  t e l e x ,  e t c ,  w i t h i n  
t h e  count ry . )  But t h e s e  c o n s i d e r a t i o n s  would mke t h e  ana ly-  
sis r a t h e r  complicated# and s i n c e  a l s o  d a t a  i s  l ack ing  t o  do 
a  good a n a l y s i s  on theml they  have been consc ious ly  omi t ted  
from t h i s  s tudy.  A second l i m i t a t i o n  - due t o  l a c k  of pre-  
c i s e  d a t a  - i s  t h a t  t h i s  a n a l y s i s  does not  i n d i c a t e  what t h e  
marginal  c o s t  of providing coverage i s  f o r  each of t h e  a l ter -  
n a t i v e s .  I f  t h i s  were known, t hen  one could dec ide  whether 
8@ of  85% i s  a  worthwhile t a r g e t  t o  shoot a t  o r  no t ,  and 
whether t h e  incrementa l  c o s t  of extending t h e  coverage from 
say 7% t o  8% o r  85% i s  commensurate wi th  t h e  a d d i t i o n a l  
coverage of popula t ion  ob ta ined ,  Unfor tunate ly ,  popula t ion  
coverage d a t a  i s  t o o  g r o s s  t o  y i e l d  t h i s  in format ion ,  Unless 
t h e  exac t  l o c a t i o n  of t h e  i n d i v i d u a l  st  n s  and r e c e i v e r s  
i s  known* it i s  not  p o s s i b l e  t o  compute t h e  marginal  c o s t  of 
coverage, T h i s  i s  an  important  a s p e c t  f o r  f u r t h e r  study.  
The a i r b o r n e  system a l t e r n a t i v e  i s  t r e a t e d  s e p a r a t e l y  
i n  t h e  nex t  s e c t i o n ,  p r imar i ly  because t h e  comparison would 
not  be  a f a i r  one s i n c e  t h e  aiz~Dorne system does  no t  p rov ide  
n a t i o n a l  hook-up and a l s o  has  greater channel  capac i ty .  Also, 
d a t a  i s  l a c k i n g  on d e t a i l e d  c o s t s  of t h e  system. Actua l ly ,  it 
should not  be considered a s  an  exc lus ive  a l t e r n a t i v e .  A s  t h e  
fo l lowing  d i s c u s s i o n  w i l l  i n d i c a t e ,  it is  very a t t r a c t i v e  f o r  
I n d i a  and merits exper imentat ion a t  l e a s t  i n  some a r e a s ,  as a n  
i n t e r i m  measure. Apparently# o l d  a i r p l a n e s  do not  have t h e  
glamor of a d i r e c t  broadcast  s a t e l l i t e .  It i s  a l s o  f e l t  t h a t  
t h e  t echno log ica l  and i n d u s t r i a l  sp in-of f  of a  s a t e l l i t e  sys -  
tem i s  f a r  g r e a t e r  and more a t t r a c t i v e  t o  I n d i a  t han  t h a t  of 
an  a i r b o r n e  system, An e a r l i e r  proposalZ9 f o r  an a i r b o r n e  
system* made by W e s t i n g h ~ u s e ~  c a l l e d  f o r  l a r g e  expendi tures  
i n  f o r e i g n  exchange and h igh  ope ra t ing  c o s t s ,  For t h e s e  r ea -  
sons,  s c a n t  a t t e n t i o n  has  been pa id  s o  f a r  i n  I n d i a  t o  t h i s  
system, 
Only two s t u d i e s  have been made of a p o s s i b l e  system of 
a i r b o r n e  t e l e v i s i o n  f o r  Ind ia ,  one by Westinghouse E l e c t r i c  
I n t e r n a t i o n a l  ~ o r n p a n y ~ ~  i n  1966 and t h e  o t h e r  by t h e  I n d i a n  
I n s t i t u t e  of Technology, Kanpur, a summary r e p o r t  of which 
was r e l e a s e d  a few weeks ago, 30 The i d e a  grew out  of t h e  
Mid-West Program of Airborne T e l e v i s i o n  I n s t r u c t i o n  (MPATI), 
which has  been ope ra t ing  s u c c e s s f u l l y  s i n c e  1961 se rv ing  
schoo l s  i n  s i x  Midwestern s t a t e s  of t h e  U,S, 31 A good account  
of t h i s  p r o j e c t  i s  conta ined  i n  t h e  Unesco s e r i e s  of c a s e  
s t u d i e s ,  l4 The Westinghouse E l e c t r i c  Corporat ion had pioneered 
exper imenta t ion  i n  t h i s  f i e l d  way back i n  1946, and t h e  system 
was c a l l e d  'STRATOVISIONi, It has a p o t e n t i a l  coverage of 5 
m i l l i o n  s t u d e n t s  i n  13,000 schools r  s c a t t e r e d  over s i x  states, 
Many tests  were c a r r i e d  ou t  by Westinghouse s i n c e  then  and i t  
was run on an  exper imental  b a s i s  till 1961, when under t h e  
d i r e c t i o n  of MPATI, t h e  system became an  o p e r a t i o n a l  one, 
E s s e n t i a l l y .  what i s  done i s  t o  extend t h e  a r e a  of coverage 
manyfold (about  16  t i m e s )  from about 8,000 square  m i l e s  i n  t h e  
c a s e  of an  average ground t r a n s m i t t e r  t o  an a r e a  of 125,000 
square  mi les  ( o r  a  c i r c l e  QE 200 mi les  i n  r a d i ~ s ) ~  wi th  t h e  
inc reased  he igh t  ob ta ined  by rmking t r ansmis s ions  from an 
a i r c r a f t  kept  f l y i n g  a t  an a l t i t u d e  of about 23,000 f e e t ,  The 
f a c i l i t y  of i n c r e a s i n g  t h e  a r e a  of coverage by a $ac to r  of 16 
is  obviously  very a t t r a c t i v e  f o r  a  country  l i k e  I n d i a  i n  view 
of t h e  saving i n  bo th  money and time requi red  f o r  the  expan- 
s i o n  of t e l e v i s i o n  coverage* compared t o  a  t e r r e s t r i a l  system, 
The d e s c r i p t i o n  of t h e  system t h a t  fo l lows  d i f f e r s  i n  
some important  a s p e c t s  from what i s  advocated i n  both t h e  
s t u d i e s  r e f e r r e d  t o  above, though it i s  c l o s e r  t o  the one 
recommended by t h e  Kanpur s tudy,  An important  d i f f e r e n c e  
between t h e  a i r b o r n e  system and t h e  o t h e r  f o u r  systems d i s -  
cussed e a r l i e r  i s  t h a t ,  un l ike  t h e s e  o t h e r  systems, n a t i o n a l  
hook-up c a p a b i l i t y  t o  provide a  common program t o  the  whole 
count ry  i s  n o t  p o s s i b l e  wi th  t h e  exc lus ive  use of a i r p l a n e s ,  
T h i s  f a c i l i t y  could,  however* be provided wi th  a  d i s t r i b u t i o n  
s a t e l l i t e  connect ing g ro~nd  s t a t i o n s  which would r e l a y  t h e  
program through t h e  r e s p e c t i v e  a i r p l a n e s  f l y i n g  over  t h e s e  
ground s t a t i o n s ,  f o r  extending nationwide coverage t o  con- 
v e n t i o n a l  r e c e i v e r s ,  The Kanpur study recommends t h i s  l a t t e r  
system using a  combination of a i r p l a n e s  and a d i s t r i b u t i o n  
s a t e l l i t e  t o  provide n a t i o n a l  hook-up, and t o  s e r v e  domestic 
point- to-point  communication needs. I n  essence,  t h i s  system 
envisages  t h e  use of 15 a i r c r a f t  t o  cover  t h e  whole country ,  
each fed  by a  s e p a r a t e  program o r i g i n a t i n g  source  on the 
ground* so  t h a t  l o c a l  p rog raming  needs a r e  m e t ,  S ince  t h e  
s t a t e  of Kerala  i s  t o o  narrow and smal l  t o  be covered e f f e c -  
t i v e l y  by an  a i r p l a n e *  i t  would have t o  be provided wi th  a 
t e r r e s t r i a l  system. The major improvement of the  Kanpur pro- 
posa l  over t h e  Westinghouse one i s  t h a t  i n  t h e  former, program 
o r i g i n a t i o n  would be from t h e  ground and not  from t h e  a i r c r a f t .  
T h i s  f a c i l i t a t e s  rea l - t ime  programming (and hook-up i f  a 
s a t e l l i t e  i s  a l s o  used)*  a s  w e l l  a s  the  e l i m i n a t i o n  of video 
t ape - reco rde r s  and a n c i l i a r y  equipment from t h e  a i r c r a f t 8  
r e s u l t i n g  i n  a saving of money8 and a i r c r a f t  payload by about 
4,000 pounds. 31 Each a i r c r a f t  would c a r r y  t e l e v i s i o n  t r a n s -  
m i t t e r s ,  monitoring,  nav iga t iona l  and communication equipment, 
and would f l y  i n  a s p e c i f i e d  c i r c l e  of 10-mile r a d i u s  a t  an 
a l t i t u d e  of about 23,000 f e e t  and t r ansmi t  programs by means 
of a gy roscop ica l ly  stakil ized and h y d r a u l i c a l l y  operated tu rn -  
s t i l e  antenna,  The payload requi red  i s  about 10,000 l b s ,  and 
a d e t a i l e d  s tudy  made by Westinghouse showed t h a t  of a l l  the  
a v a i l a b l e  t ypes  of a i r c r a f t ,  a Douglas D C - 6 ~ ~  a four-engined 
prop, i s  b e s t  s u i t e d  f o r  t h e  purpose, 31 Its advantages a r e  
t h a t  it  i s  the l e a s t  expensive, has  a p re s su r i zed  cab in  wi th  
adequate space,  i t s  maintenance i s  easy8 has t h e  most r e l i a b l e  
engines,  and can ope ra t e  from 68000-foot runways. The only  
disadvantage i s  t h a t *  compared t o  a j e t  l i k e  t h e  Boeing 707, 
t h e  a l t i t u d e  c a p a b i l i t y  is lower and t h e  ope ra t ing  c o s t s  per-  
haps somewhat h igher ,  But t h e s e  advantages of a j e t  a r e  f a r  
outweighed by i t s  much h igher  c a p i t a l  c o s t ,  Also, DC-6~s could 
be purchased i n  t h e  surp lus  market q u i t e  e a s i l y  and a t  a low 
p r i c e  (perhaps  $100-200,000)~ a s  a g a i n s t  t h e  p r i c e  of a new 
one* which i s  about $5006000, u n l i k e  a Boeing 707, which has  
much more demand even on t h e  s u r p l u s  market. The cont inuous 
f l i g h t  t ime of a D c - 6 ~  a t  2%000 f e e t  a l t i t u d e *  wi th  a 
10.000 lb .  payload and 45 minutes of r e se rve  f u e l  f o r  d i v e r -  
s i o n  t o  a d i s t a n t  a i r p o r t  i n  c a s e  of bad weather, i s  over  5& 
hours.  With two ful ly-equipped a i r c r a f t ,  each reg ion  would 
have a cont inuous 11-hour s e r v i c e  d a i l y ,  which i s  a very sub- 
s t a n t i a l  amount of t ime,  Even without back-up a i r c r a f t *  t h e  
r e l i a b i l i t y  record  of t h e  system has  been found t o  be over  
gO$ and with  backup a i r c r a f t  t h e  f i g u r e  i s  over  98$. 31 It i s  
n e i t h e r  necessary  nor d e s i r a b l e  t o  have backup a i r c r a f t  f o r  
each region.  A back-up a i r c r a f t  each* loca t ed  i n  t h e  North, 
South. West, Eas t  and C e n t r a l  r eg ions  might be adequate  f o r  
a l l  t h e  15 s t a t i o n s .  Tne payload of t h e  a i r c r a f t  can accomrno- 
d a t e  2 o r  even 3 channel  c a p a b i l i t y .  It seems d e s i & l e  t o  pro- 
v i d e  two channel  c a p a b i l i t y ,  even though both of them would 
no t  be  used f u l l y  i n  t h e  beginning.  By a l l o c a t i n g  d i f f e r e n t  
f r e q u e n c i e s  f o r  ad j acen t  reg ions ,  it appears  p o s s i b l e  t o  cover  
a l l  t h e  f i f t e e n  reg ions  wi th  j u s t  s i x  f r equencybnd  assignments,  
r a t h e r  t han  12, suggested by t h e  Kanpur study,  f o r  a two- 
channel  c a p a b i l i t y .  Conservation of frequency spectrum i s  a n  
added advantage of t h e  a i r b o r n e  system. S ince  it covers  on ly  
gO$ of the a r e a  of t h e  country.  u n f i l l e d  pockets  i n  populous 
areas may be covered by t e r r e s t r i a l  t r a n s l a t o r  s t a t i o n s ,  
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The Kanpur s tudy envisages  t h e  use of UHF f r equenc ie s  
f o r  t h e  t r ansmis s ions  from t h e  a i r c r a f t ,  and ground s t a t i o n s  
i n  each of t h e  15 reg ions  t o  s e r v e  t h e  a r e a  d i r e c t l y  beneath  
t h e  a i r c r a f t ,  where t h e  q u a l i t y  of s i g n a l  i s  thought t o  be  
u n s a t i s f a c t o r y .  I n  t h e  op in ion  of t h e  au thor ,  which was con- 
f i rmed by expe r t  t e c h n i c a l  adv ice  (from Lincoln ~ a b o r a t o r y ) ,  
bo th  t h e s e  f e a t u r e s  need t o  be changed. F i r s t l y ,  t h e r e  i s  
no reason why I n d i a  should use UHF f r equenc ie s  f o r  an  a i r b o r n e  
system. For t h e  MPATII UHF i s  used because a l l  t h e  VHF 
channels  a r e  completely occupied by t e r r e s t r i a l  s t a t i o n s  and 
t h e  t r ansmis s ions  from t h e  a i r c r a f t  a r e  rece ived  i n  s i x  states.  
S ince  one i s  beginning v i r t u a l l y  wi th  a  c l e a n  s l a t e  i n  I n d i a ,  
t h e  problem of frequency spectrum crowding f o r  VHF i s  no t  a n  
a c u t e  one, and i t  should be p o s s i b l e  t o  a s s i g n  s i x  VHF channe ls  
wi thout  t o o  much d i f f i c u l t y .  I n  I n d i a  8 channels  have been 
a l l o t e d  f o r  t h e  use  of t e l e v i s i o n  i n  t h e  VHF band: 2 i n  
Band I (41-68  M H Z )  and 6 i n  Band 1II(174-216 M H Z ) .  S ince  UHF 
r e c e i v e r s  a r e  no t  made i n  Ind ia s  whi le  VHF ones a r e ,  i t  i s  
b e t t e r  t o  use  t h e  l a t t e r  f o r  an  a i r b o r n e  system. Moreover, t h e  
c o s t  of e l e c t r o n i c  equipment, t r a n s m i t t e r s ,  r e c e i v e r s ,  e t c .  a 
i s  h ighe r  f o r  UHF than  f o r  VHF, It a l s o  seems d e s i r a b l e  t o  
i n c r e a s e  t h e  power of t h e  a i r b o r n e  t r a n s m i t t e r  from 3 KW t o  
5 KW s o  t h a t  r ecep t ion  even i n  t h e  f r i n g e  a r e a s  w i l l  no t  
r e q u i r e  t h e  use of he igh t  d i v e r s i t y  antennas  and paramet r ic  
a m p l i f i e r s  (which might o therwise  be n e c e ~ s a r y ) ~  and t h e  
h i g h e r  s i g n a l  s t r e n g t h  w i l l  permit  t h e  use of t h e  l e a s t  expen- 
s i v e  t ype  of r ece ive r .  
The second f e a t u r e  which needs mod i f i ca t ion  i n  t h e  Kanpur 
proposa l  i s  t h e  small ground t r a n s m i t t e r  i n  each r eg ion  t o  
s e r v e  t h e  a r e a  immediately beneath t h e  a i r c r a f t .  The recep-  
t i o n  would be u n s a t i s f a c t o r y  i f  a ho r i zon ta l ly -po la r i zed  
t u r n s t i l e  antenna i s  used on t h e  a i r c r a f t *  because of the 
n u l l - e f f e c t  produced. It i s  l ea rned  t h a t  t h i s  problem can 
be t a c k l e d  s a t i s f a c t o r i l y  by us ing  c i r c u l a r  p o l a r i z a t i o n  and 
a l s o  by des ign ing  t h e  las t  few elements  of t h e  antenna t o  
have c l o s e r  spac ing  s o  as t o  avoid a n u l l .  T h i s  would t h e n  
o b v i a t e  t h e  need f o r  t h e  a d d i t i o n a l  ground t r a n s m i t t i n g  s ta-  
t i o n s  i n  each region,  r e s u l t i n g  i n  a  cons ide rab le  sav ing ,  
S p e c i a l  problems 
A problem wi th  t h e  a i r b o r n e  system i s  t h e  undesi red 
ex t raneous  ampli tude modulation upon t h e  p i c t u r e  caused by 
t h e  v i b r a t i o n  of t h e  a i r c r a f t  and t h e  s i g n a l  r e f l e c t e d  from 
t h e  r o t a t i n g  p r o p e l l o r s .  Experience wi th  t h e  MPATI showed 
t h a t  t h e s e  problems could be solved by shock mounting t h e  
equipment t o  minimize t h e  e f f e c t  of v i b r a t i o n ,  by us ing  b e t t e r  
q u a l i t y  components, by synchronizing the  a i r c r a f t  p r o p e l l o r s ,  
and by i n c o r p o r a t i n g  a compensating nega t ive  feedback loop,  3 1  
C r i t i c s  of t h e  system poin t  ou t  t h a t  ope ra t ion  of an  a i r b o r n e  
system would become d i f f i c u l t ,  i f  no t  impossible ,  i n  p l a c e s  
l i k e  Bombay and South-western p a r t s  of Ind ia ,  because of t h e  
heavy monsoon, But t h i s  should not  be a  problem s i n c e  d u r i n g  
t h e  r a i n y  season a i r c r a f t  could o p e r a t e  from a i r f i e l d s  i n  
o t h e r  nearby states* where t h e  monsoon i s  no t  heavy. Fo r  
example, p lanes  could ope ra t e  fsom Gujera t  t o  s e r v e  Makarashtra 
du r ing  pe r iods  of heavy r a i n f a l l .  The ope ra t ing  a l t i t u d e  of 
t h e  a i r c r a f t ,  23,000 f e e t ,  i s  above most c loud systems and 
should no t  be a f f e c t e d  by any except t h e  worst  thunders torms,  
Once t h e  a i r c r a f t  i s  a t  i t s  des igna ted  l o c a t i o n  r a i n  poses 
l i t t l e  problem f o r  t r ansmis s ion  s i n c e  t h e r e  i s  v i r t u a l l y  no 
a t t e n u a t i o n  and abso rp t ion  due t o  r a i n l  i n  t h e  VHF band, 
The ch i e f  a t t r a c t i o n  of  t h i s  system i s  t h a t  i s  i s  s imp le r  
than  any of t h e  f o u r  a l t e r n a t i v e s  d i scus sed  e a r l i e r  and can be 
put  i n t o  ope ra t ion  i n  a s h o r t  t ime,  It has no t  been p o s s i b l e  
t o  make a d e t a i l e d  c o s t  e s t i m a t e  f o r  t h i s  system; however, a s  
a roughl ba l l -pa rk  f i g u r e ,  t h e  a d d i t i o n a l  c o s t  of i n s t a l l i n g  
t h i s  system* v i z . ,  t h e  c o s t  of t h e  a i r c r a f t  and a s s o c i a t e d  
equipment and t h e  microwave r e l a y s  r equ i r ed  t o  beam t h e  pro- 
grams t o  t h e  a i r c r a f t *  is  es t imated  t o  be about $50 m i l l i o n ,  
which i s  not  a very l a r g e  sum, cons ider ing  t h a t  i t  p 
c l o s e  t o  nationwide coverage i n  about 3 y e a r s 1  time. T h i s  
excludes  t h e  c o s t  of s t u d i o s *  r e c e i v e r s ,  etc.. ,  which would 
be r equ i r ed  i n  any case ,  and t h e  ope ra t ing  c o s t s  of t h e  system, 
The main a i r f r ame  of t h e s e  p lanes  have a v i r t u a l l y  i n d e f i n i t e  
l i f e ,  bu t  engines  and o t h e r  p a r t s  r e q u i r e  p e r i o d i c  replacement,  
The technology involved f o r  t h i s  system i s  completely w i t h i n  
I n d i a ' s  c a p a b i l i t y  and it can be deployed soon enough t o  make 
a den t  i n  t h e  urgent  problemscksperate ly  needing a mass medium 
l i k e  t e l e v i s i o n .  The p lanes  would, however, have t o  be bought 
from o u t s i d e ,  a s  t h e  Indian-made AVROs might prove t o  be a 
l i t t l e  small f o r  t h e  job. However, t h e  p o s s i b i l i t y  of u s ing  
an AVRO for a one-channel system merits a detailed examina- 
tion. But it should not be difficult to buy D C - 6 ~ s  in the 
surplus market. An additional attraction of the system is 
that these aircraft could also be used as weather stationsl 
since they are there up in the sky anyway for 11 hours a day. 
CHAPTER 5 
PUBLIC POLICY ISSUES 
5.1 I n t r o d u c t i o n  
I n  t h i s  c h a p t e r  a t t e n t i o n  w i l l  be focused on s i x  major 
i s s u e s  of pub l i c  p o l i c y  i n  r e l a t i o n  t o  a  s a t e l l i t e  t e l e v i s i o n  
system f o r  Ind ia .  A l l  of t h e s e  a r e  r a t h e r  c o n t r o v e r s i a l  
ques t ions  on which cons ide rab le  deba te  has  been going on f o r  
q u i t e  some t l r ~ e ,  While t h e r e  a r e  many i n t a n g i b l e s  involved 
here ,  t h e  d i s c u s s i o n  t h a t  fo l lows  p o i n t s  some of t h e  more 
important  c o n s i d e r a t i o n s  under lying t h e s e  i s s u e s .  The u l t i -  
mate d e c i s i o n s  depend upon p r i o r i t i e s  o r  importance a t t a c h e d  
by t h e  Government t o  t h e  var ious  goa l s .  Being ma t t e r s  o f  
po l i cy ,  t h e y  a r e  no t  b lack  and white,  un l ike  some of t h e  o t h e r  
more t a n g i b l e  q u e s t i o n s  r e l a t i n g  t o  technology o r  c o s t s .  
I t  is  p e r t i n e n t  t o  a s k  why r a d i o  should not  be used more 
e x t e n s i v e l y  f o r  i n s t r u c t i o n a l  purposes i n s t e a d  of t e l e v i s i o n ,  
which is f a r  more expensive.  A s  a m a t t e r  of f a c t ,  t h i s  ques- 
t i o n  i s  being deba ted  q u i t e  s e r i o u s l y .  S ince  1956 sound 
broadcas t ing  has  been used f o r  d i ssemina t ing  a g r i c u l t u r a l  and 
o t h e r  i n s t r u c t i o n a l  programs t o  v i l l a g e s  equipped wi th  commu- 
n i t y  r a d i o  r e c e i v e r s .  I n  1956 a  Unesco-sponsored p r o j e c t  was 
s t a r t e d  i n  t h e  s t a t e  of Maharashtra wi th  Radio Rural  Forums 
organized i n  144 v i l l a g e s  and ha l f -hour  biweekly b roadcas t s  
r e l a t i n g  t o  a g r i c u l t u r a l  p r a c t i c e s  and o the r  t o p i c s  of r u r a l  
i n t e r e s t  were made from t h e  Poona s t a t i o n  of A l l  I n d i a  ~ a d i o . 3 3  
T h i s  was modelled a f t e r  the  Canadian (1941)12 and French 
( 1 9 5 2 ) ~ ~  experiments and came t o  be popularly known a s  t h e  
Poona Experiment. A systematic  f i e l d  evalua t ion  of t h e  pro- 
j e c t  found t h e  programs very e f f e c t i v e  and successfu l .  33 
Encouraged by t h e  success  of t h e  Poona Experiment. t h e  Indian  
Government dupl ica ted  t h e  e f f o r t  i n  many o the r  s t a t e s .  but  
w i t h  r a t h e r  disappoint ing r e s u l t s .  
On paper. t h e r e  a r e  more than 25,000 farm r a d i o  forums 
today, a l l  over India .  but it i s  accepted by Government o f f i -  
c i a l s  that forums. with t h e  exception of one o r  two s t a t e s .  
have f a i l e d .  It i s  not d i f f i c u l t  t o  understand t h e  present  
f a i l u r e  of t h e  forums i f  t h e  f a c t o r s  which l e d  t o  t h e  success  
of t h e  Poona Experiment a r e  known. This  experiment was char- 
a c t e r i z e d  by a  high degree of motivation a t  a l l  l e v e l s .  To 
an ex ten t  t h e  r e s u l t s  could be due t o  a  Hawthorne Ef fec t  
operat ing.  s ince  t h e  people involved were very conscious of 
t h e  a t t e n t i o n  t h e  p ro jec t  was receiving and they had t o  make 
it succeed. being a  p r e s t i g e  p ro jec t  s t a r t e d  w i t h  t h e  col lab-  
o r a t i o n  of t h e  Unesco. P a r t l y  a s  a  r e s u l t  of t h i s *  resources - 
f i n a n c i a l  a s  wel l  a s  human - were not  s t i n t e d  f o r  t h e  p ro jec t .  
A s  Schramm po in t s  out. t h e  experiment was conducted under very 
favorable  circumstances: Maharashtra was one of t h e  b e s t  
administered s t a t e s  i n  t h e  country and a t  l e a s t  t h r e e  of t h e  
f i v e  d i s t r i c t s  chosen f o r  t h e  p ro jec t  were known t o  have e f f i -  
c i e n t  organizat ion a t  t h e  v i l l a g e  l e v e l  and most of t h e  v i l l a g e s  
involved were progress ive ,  33 None of t h e s e  f a c t o r s  a r e  a p p l i -  
c a b l e  on a n a t i o n a l  s c a l e ,  and c l e a r l y  Government e f f o r t  and 
resources  were spread t h i n  over  ~ Q Q  many s t a t e s .  
Added t o  t h e s e  f a c t o r s  i s  another  phenomenonl which i s  
perhaps equa l ly  impor tan t :  wi th  t h e  i n t r o d u c t i o n  of r e l a t i v e l y  
inexpensive ( l e s s  t han  $12) t r a n s i s t o r  r a d i o s  i n  t h e  market, 
t hey  have become a p a r t  of t h e  r u r a l  scene now as  q u i t e  a few 
people i n  most v i l l a g e s  own them and people no longe r  f e e l  a 
g r e a t  need t o  go t o  t h e  v i l l age - squa re  o r  school  t o  l i s t e n  t o  
t h e  community s e t ,  which i s  more o f t e n  t h a n  no t  i n o p e r a t i v e  
due t o  a breakdown o r  l a c k  of b a t t e r y  replacement. Also, t h e  
nove l ty  of r a d i o  has  a l l  bu t  worn o f f  i n  t h e  v i l l a g e s ,  s o  t h a t  
a  community set has  very l i t t l e  a b i l i t y  t o  a t t r a c t  l i s t e n e r s ;  
people l i s t e n  t o  i t  i f  they  happen t o  be around, but  do no t  
show much enthusiasm i n  going t o  i t ,  T h i s  has  been observed 
i n  many v i l l a g e s ,  Though t h i s  i s  slowly,  and t o  a sma l l e r  
e x t e n t ,  happening f o r  t e l e v i s i o n  toos  because of i t s  v i s u a l  
appea l  i t  s t i l l  draws a s i z e a b l e  audience every  day i n  t h e  
v i l l a g e s  around Delhi ,  where t h e  sets have ncw been i n  e x i s -  
t e n c e  f o r  more than  two years .  It  i s  not  r e a l l y  necessary  
f o r  people  t o  go t o  t h e  community s e t  t o  l i s t e n  t o  t h e  pro- 
grams, a s  long  a s  t hey  do g e t  t h e  in format ion  from somewhere, 
e i t h e r  on t h e i r  own s e t s  o r  a t  a ne ighbor ' s  p l a c e  o r  even by 
means o t h e r  t han  r ad io ,  However, t h e  number of people reached 
would be much less i n  t h e  absence of community l i s t e n i n g ,  The 
Government f e e l s  t h a t  sound broadcas t ing  f o r  community recep- 
t i o n  i s  worthwhile and has mounted a massive program of 
i n s t a l l a t i o n  of community s e t s ,  though t h e  amount of time 
devoted t o  r u r a l  broadcasts is  very  small  (only  about 6% of 
t h e  t o t a l  t ime) ,  compared t o  programs sf music (44$), accord- 
ing  t o  A I R t s  own a n a l y s i s  of reg ional  broadcasts ,  The Chanda 
Committee has  emphasized t h e  need t o  reduce t h e  time devoted 
t o  c l a s s i c a l  Indian music and inc rease  educat ional  and o t h e r  
i n s t r u c t i o n a l  programs,3 Today t h e r e  a r e  more than 200J000 
community r ad io  rece ive r s  located i n  t h e  v i l l a g e s ,  though 
t h e i r  maintenance i s  far from s a t i s f a c t o r y  and it i s  not known 
t o  what ex ten t  these  s e t s  a r e  used. Thei r  number i s  expected 
t o  go up t o  400,000 by 1970-1971. Most of these  s e t s  a r e  
b a t t e r y  operated.  About 5% of t h e  count ry ' s  a rea  has been 
covered by medium-wave t r ansmi t t e r s ,  while programs can be 
heard by about 75% of t h e  population, The population cover- 
age i s  expected t o  go up t o  about 85% i n  t h e  next f i v e  years.  
It i s  est imated by the  Government t h a t  t h e  t o t a l  number of 
r ad io  r ece ive r s  cu r ren t ly  i n  use would be around 10 mi l l ion .  
It i s  not known exact ly  how many of these  a r e  i n  t h e  v i l l a g e s ,  
though t h e i r  number i s  growing a t  a rap id  pace. 
Though forums funct ion  i n  few v i l l a g e s ,  i t  has been 
observed t h a t  people do l i s t e n  t o  t h e  radio,  p a r t i c u l a r l y  
when music and l i g h t  entertainment programs l i k e  radio-plays 
a r e  on t h e  a i r ,  With s k i l l f u l  programming, therefore ,  it 
should be poss ib le  t o  lsmugglel i n  some i n s t r u c t i o n a l  and 
educat ional  information, without making it d u l l  o r  'heavy'.  
The problem of a t t r a c t i n g  audiences i s  q u i t e  s i m i l a r  t o  the  
one wi th  t e l e v i s i o n  t h a t  i s  cu r ren t ly  being faced with t h e  
Delh i  Rural  P ro jec t .  It i s  t h e r e f o r e  e s s e n t i a l  and worth- 
whi le  t o  experiment with new s t y l e s  of programming on t h e  
r a d i o  and with new ways of s t r u c t u r i n g  t h e  forums8 as d i s -  
cussed i n  Chapter 1 regarding t e l e c l u b s ,  
It would a l s o  be u s e f u l  t o  conduct a sys temat ic  s tudy 
of t h e  r e l a t i v e  cos t / e f f ec t iveness  of r a d i o  and t e l e v i s i o n  
under var ious  condi t ions ,  i n  o rde r  t o  provide a q u a n t i t a t i v e  
b a s i s  f o r  t h e  Government t o  cons ide r  r e l a t i v e  a l l o c a t i o n  of 
r e sources  between t h e s e  two media. I r r e s p e c t i v e  of t h e  d e c i -  
s i o n  t o  expand broadcast ing f u r t h e r ,  t h e r e  i s  a need t o  make 
t h e  e x i s t i n g  s e r v i c e  a c c e s s i b l e  more widely, To do t h i s *  it 
i s  necessary f o r  t h e  Government t o  t a k e  s t e p s  t o  i n c r e a s e  t h e  
product ion of inexpensive domestic t r a n s i s t o r  r a d i o s  and 
b a t t e r i e s  t o  go wi th  them, Shor tages  of t h e  l a t t e r  a r e  q u i t e  
noto&us, There i s  cons iderab le  i n t e r e s t  i n  t h e  Unesco i n  
popular iz ing  low-priced, single-band r a d i o s  and t h e  I n t e r n a t i o n a l  
Telecomrnunications Union has  been requested t o  draw up s p e c i -  
f i c a t i o n s  f o r  mass production of  inexpensive s e t s  f o r  use under 
t r o p i c a l  cond i t ions  i n  t h e  developing c o u n t r i e s ,  
The l e a s t  expensive single-band t r a n s i s t o r  s e t  i n  I n d i a  
is  c u r r e n t l y  p r i ced  a t  about $12, There appears  t o  be con- 
s i d e r a b l e  scope f o r  reducing t h i s  p r i c e  t o  about a t h i r d  of 
t h i s  f i g u r e  which would then c e r t a i n l y  p l ace  i t  w i t h i n  t h e  
purchasing power of many more peoplel  bo th  i n  t h e  c i t i e s  as 
w e l l  a s  i n  t h e  v i l l a g e s ,  There i s  r e a l l y  no reason why t h i s  
cannot be done wi th  proper Governmental a c t i o n ,  s i n c e  such s e t s  
a r e  a v a i l a b l e  i n  t h e  i n t e r n a t i o n a l  market f o r  $4, Many smal l -  
scale producers are now assembling these sets, in Delhi and 
many other places, as a Dcsttage-=industry', They deserve all 
encouragement and help from the Gove~ment as they have been 
able to make increasingly cheaper sets, The recent increase 
in excise duty on transistors and other radio components was 
a step in the wrong direction, Standardizing inexpensive 
designs, reducing or even abolishing excise duty and other 
taxes on single-band sets, expanding production capacities to 
realize economies of scale, abolishing license fee on single- 
band sets, are but a few of the many policy initiatives 
which merit the serious consideration of the Government in 
this connection, This is not to imply that individual recep- 
tion should be emphasized as against community reception. 
Efforts for both need to be stepped up. The point is that 
more villages, particularly when they are not provided with 
adequate support to ensure that they are usable and also well 
utilized, Since Government outlay on all this is likely to be 
far less than what it would be for a national satellite tele- 
vision system, and the payoff much quicker, the need to pay 
more attention to this vital area should not be lost sight 
of in all the excitement of a satellite television system, 
It must also be emphasized that the two are not exclusive 
alternatives, since, while both are relevant, in the absence 
of television radio can accomplish a great deal if the effort 
is well-organized, 
An important  and a s  y e t  somewhat unresolved ques t ion  of 
po l i cy  i s  whether emphasis of coverage should be on r u r a l  o r  
urban a r e a s  o r  both. A s  mentioned e a r l i e r ,  i n  Chapter 1, 
A I R  f avor s  i n s t a l l a t i o n  of t r a n s m i t t e r s  i n  t h e  c i t i e s ,  on a 
p r i o r i t y  b a s i s  and t h e  f i rs t  phase of i t s  p lan  envisages  t e l e -  
v i s i o n  s t a t i o n s  wi th  r e s t r i c t e d  facil i l l ies i n  Sr inagar ,  Bombay, 
Ca lcu t t a ,  Madras, Kanpur and Ahmedabad, i n  a d d i t i o n  t o  t h e  
expansion of t h e  Delhi  s t a t i o n .  The chances of t h i s  p lan  
being approved seem q u i t e  high and, sooner o r  la ter ,  s t a t i o n s  
w i l l  a l s o  come up i n  a l l  t h e  s t a t e  c a p i t a l s ,  While t h e  poten- 
t i a l  demand f o r  domestic t e l e v i s i o n  r e c e i v e r s  i n  each of t h e  
b i g  c i t i e s  could e a s i l y  be i n  t h e  t e n s  o r  even hundreds of 
thousands, f o r  a long t ime t o  come i t  i s  u n l i k e l y  t h a t ,  except  
i n  t h e  most prosperous v i l l a g e s ,  t h e r e  would be any s i g n i f i -  
can t  demand f o r  domestic t e l e v i s i o n  s e t s  i n  t h e  r u r a l  a r e a s ;  
t h e  on ly  set i n  t h e  v i l l a g e ,  meant f o r  community recept ion ,  
would have t o  be provided by t h e  Government, Even i f  t h e  
Government t a k e s  t h e  r e s p o n s i b i l i t y  t o  provide community sets, 
it would e a s i l y  t a k e  10 t o  20 yea r s  before  every v i l l a g e  i n  
t h e  country  has  a set. I n  t h e  same per iod ownership i n  t h e  
urban a r e a s  could go up t o  a few m i l l i o n s  of s e t s .  Also, i f  
t r a n s m i t t e r s  a r e  l oca t ed  i n  r u r a l  a r eas ,  t h e  q u a l i t y  of t h e  
s i g n a l  would be somewhat i n f e r i o r  f o r  t h e  c i t i e s ,  Whereas, 
f o r  a t r a n s m i t t e r  l oca t ed  i n  a c i t y ,  t h e  urban p a r t  f a l l i n g  
wi th in  t h e  a r e a  of coverage of t h e  t r a n s m i t t e r *  c o n s t i t u t e s  
less than  1 6  of t h e  t o t a l  a r ea ,  t h e  r e m i n i n g  being r u r a l ,  
For t a l l e r  t r a n s m i t t e r  towers t h e  usban a r e a  c o n s t i t u t e s  a  
s t i l l  smaller percentage of t h e  t o t a l  a r e a  of coverage, I n  
view of t h e  s u b s t a n t i a l l y  lower man-made ( e l e c t r i c a l )  no i se  
i n  r u r a l  a r eas ,  compared t o  the c i t i e s *  t h e  s i g n a l  q u a l i t y  
would be s a t i s f a c t o r y  i n  the v i l l a g e s  i f  t h e  t r a n s m i t t e r s  a r e  
l o c a t e d  i n  t h e  c i t i e s ,  Therefore ,  while t h e  l o c a t i o n  of t r a n s -  
mitters i n  t h e  c i t i e s  y i e l d s  s u b s t a n t i a l  r u r a l  coverage a l s o ,  
t h e i r  l o c a t i o n  i n  r u r a l  a r e a s  would r e s u l t  i n  an  e s s e n t i a l l y  
r u r a l  system. Because of t h e  very h igh  concen t r a t ion  of popu- 
l a t i o n  i n  t h e  b i g  c i t i e s ,  t r a n s m i t t e r s  i n  t h e  f i v e  b ig  c i t i e s  
a lone  have a  p o t e n t i a l  urban coverage of about 20 m i l l i o n  
people. T h e i r  t o t a l  coverage is,  of course,  much l a r g e r  
because of the s i z e a b l e  r u r a l  populat ion f a l l i n g  wi th in  t h e  
t r a n s m i t t e r s 1  reach. I n  view of t h e  concent ra t ion  of pogu- 
l a t i o n  i n  t h e  c i t i e s ,  t h e  pe r  c a p i t a  c o s t  of coverage obta ined  
would be much lower f o r  urban l o c a t i o n  of t r a n s m i t t e r s ,  
The  f a c t  t h a t  only s l i g h t l y  over lo$ of' t h e  v i l l a g e s  a r e  
e l e c t r i f i e d ,  makes l o c a t i o n  of t r a n s m i t t e r s  i n  r u r a l  a r e a s  and 
emphasis on r u r a l  coverage u n a t t r a c t i v e .  The r u r a l  e l e c t r i f i -  
c a t i o n  program would t a k e  a  long t ime and t h e  on ly  r e c e i v e r  
au tho r i zed  by t h e  Government r e q u i r e s  e l e c t r i c  power a s  i t  i s  
no t  a  s o l i d - s t a t e  design.  Experience w i t h  the  Delh i  p r o j e c t  
a l s o  shows how important  it i s  t o  be a b l e  t o  tackk t h e  prob- 
lems of maintenance and l o g i s t i c s  involved i n  a r u r a l  system. 
A s t r o n g e r  r u r a l  i n f r a - s t r u c t u r e  than  what i s  c u r r e n t l y  e x i s t -  
i n g  i s  a l s o  a  p re - r equ i s i t e .  Without motorable ( a t  l e a s t  by 
a  ~ e e p )  roads and proper f a c i l i t i e s  f o r  viewing, a t e l e v i s i o n  
s e t  cannot even be i n s t a l l e d  i n  a  v i l l a g e .  F i n a l l y ,  i t  must 
be noted t h a t  t h e  p o l i t i c a l  p r e s su re  f o r  l o c a t i n g  t r a n s m i t t e r s  
i n  t h e  c i t i e s  i s  g r e a t  while t h e r e  i s  hard ly  such p r e s s u r e  fc r  
emphasis on r u r a l  coverage. The argument f o r  r u r a l  coverage 
i s  t h a t  whi le  most urban and semi-urban a r e a s *  where t h e  r a t e  
of l i t e r a c y  i s  h igher ,  have acces s  t o  a  hos t  of mass media, 
r u r a l  a r e a s  a r e  cons iderab ly  i s o l a t e d .  S ince  i n  I n d i a  8% 
of t h e  popula t ion  i s  r u r a l ,  76% i s  i l l i t e r a t e  and 7% i s  
involved i n  a g r i c u l t u r e ,  both  i n  terms of t h e  p o t e n t i a l  use  
of t h e  medium as wel l  a s  need f o r  i t ,  r u r a l  coverage can c l a im  
h ighe r  p r i o r i t y .  However, a s  a l r e a d y  d i scussed ,  s i n c e  t r a n s -  
m i t t e r s  i n  c i t i e s  can meet r u r a l  needs a s  wel l ,  t h e  c a s e  f o r  
r u r a l  l o c a t i o n  of t r a n s m i t t e r s  becomes very weak. With appro- 
p r i a t e  s e l e c t i o n  of l o c a t i o n s  and t h e  use  of 1000-foot r a t h e r  
t h a n  500-foot antenna masts r u r a l  coverage can be f u r t h e r  
i nc reased ,  i n  a d d i t i o n  t o  t h e  enormous urban popula t ion  se rved  
by such a  system. . . 
Perhaps more c o n t r o v e r s i a l  and important  t han  t h e  e a r l i e r  
two i s s u e s  d i scussed  i s  t h e  ques t ion  of Government p o l i c y  with 
regard  t o  t e l e v i s i o n  r ece ive r s .  The importance of r e c e i v e r s  
cannot be overemphasized# as t h e  investment i n  t h e  s e t s  is ,  by 
f a r ,  t h e  l a r g e s t  s i n g l e  element i n  t h e  whole s a t e l l i t e  t e l e -  
v i s i o n  p r o j e c t ,  and i s  about 73% of t h e  t o t a l  c o s t  f o r  a 
hybr id  system, which represents  2{3, GO0 corltTentional and 
654#000 ' d i r e c t t  r e c e i v e r s  and inc ludes  replacements over  a  
20-year per iod*  whi le  t h e  c o s t  of t h e  s a t e l l i t e s  i n  o r b i t  i s  
a mere ll.5$. 1 
For  more t h a n  two years now, t h e  Government has  banned 
a l l  imports  of TV r e c e i v e r s  i n t o  t h e  country .  Pour p r i v a t e  
companies - two l a r g e  ones (Te le rad  i n  Bombay and J, K. 
E l e c t r o n i c s  i n  ~ a n p u r ) ~  and two c o n s o r t i a  i n  t h e  sma l l - s ca l e  
s e c t o r  - have been l i c e n s e d  by t h e  Government a  t o t a l  c a p a c i t y  
of 30,000 s e t s  (10,000 each f o r  t h e  two l a r g e r  companies and 
5,000 each f o r  t h e  two sma l l e r  ones ) ,  u s i n g ' t h e  des ign  deve l -  
oped by t h e  C e n t r a l  E l e c t r o n i c s  Engineer ing Research I n s t i t u t e  
(CEERI), P i l a n i ,  a Cen t r a l  Government l a b o r a t o r y  under t h e  
Council  of S c i e n t i f i c  and I n d u s t r i a l  Research, of t h e  Min i s t ry  
of Education. CEERI i s  t o  r ece ive  a  2$ r o y a l t y  on s a l e s  from 
t h e s e  companies f o r  making t h e  des ign  and product ion know-how 
a v a i l a b l e  t o  them. Regular commercial product ion has  j u s t  
commenced a t  bo th  t h e  l a r g e  companies and t h e  f i r s t  s e t  of 
J. K. E l e c t r o n i c s  was int roduced i n  t h e  market last  month 
( ~ p r i l  1969).  These s e t s  have a 21'' sc reen ,  ope ra t e  w i th  
monochrome s i g n a l s  and conform t o  C C I R  s p e c i f i c a t i o n s  f o r  
Type B r e c e i v e r s  (625 l i n e s  and 50 c y c l e  f requency) .  They 
have a f o r e i g n  exchange component of about 20% and s e l l  f o r  
$240 ( ~ s . 1 8 0 0 ) .  The p i c t u r e  tube,  d e f l e c t i o n  yoke and a  few 
o t h e r  components a r e  imported. Both t h e  l a r g e r  u n i t s  c la im 
t h a t  t hey  could produce 1001000 s e t s  a  yea r ,  i n  3 t o  4 y e a r s 8  
time, if t h e  Government l i c e n s e s  a d d i t i o n a l  c a p a c i t y  and 
f o r e i g n  exchange. But cons ider ing  t h a t  t hey  a r e  a l r e a d y  
behind schedule  by almost a  year ,  and t h e  t ime-cons tan ts  of 
Governmental decision-making being what t hey  a r e ,  i t  seems 
r a t h e r  doub t fu l  i f  t h e  produc t ion  could be i nc reased  t o  such 
high l e v e l s  i n  t h e  near  f u t u r e ,  It must a l s o  be kept  i n  mind 
t h a t  t h e  n a t u r e  of a product ion f a c i l i t y  t u r n i n g  out  100,000 
s e t s  a yea r  i s  q u i t e  d i f f e r e n t  from t h a t  producing 10,000 
s e t s  and would c e r t a i n l y  i nvo lve  a d d i t i o n a l  f o r e i g n  exchange 
f o r  import ing s o p h i s t i c a t e d *  high-speed automat ic  equipment. 
Therefore ,  even i f  t h e s e  companies a r e  a b l e  t o  meet t h e  demand 
f o r  s e t s  f o r  t h e  nex t  few years ,  i t  i s  l i k e l y  t h a t  demand would 
o u t s t r i p  supply when an o p e r a t i o n a l  nationwide s a t e l l i t e  t e l e -  
v i s i o n  system comes i n t o  being,  
A second problem i s  t h a t  s i n c e  t h e  r e c e i v e r s  c u r r e n t l y  
produced, a l l  use  t h e  tube  des ign  developed by CEERIa t h e y  
cannot be used i n  most (about  9%) of t h e  v i l l a g e s ,  u n l e s s  some 
form of power gene ra t ion  equipment l i k e  gaso l ine ,  windmill,  
b i cyc l e ,  o r  animal-driven g e n e r a t o r s  a r e  provided i n  t h e  
v i l l a g e s  t o  o p e r a t e  t h e  s e t s .  It would be necessary t o  use  
them a s  a n  i n t e r i m  so lu t ion .  A more s a t i s f a c t o r y  answer would 
be t o  produce a s o l i d - s t a t e  r e c e i v e r ,  but  one does not  know 
how long t h i s  would take.  CEERI i s  r epo r t ed  t o  be working on 
such a des ign  c u r r e n t l y  and i s  expected t o  t a k e  it up vig-  
o rous ly  once a l l  t h e  product ion problems wi th  t h e  p re sen t  
tube-design a r e  completely debugged, CEERI took  about s ix  
y e a r s  (1961-1967) t o  produce t h e  f i r s t  convent iona l  t e l e v i s i o n  
r ece ive r .  I ts  development was undertaken v o l u n t a r i l y  and not  
under c o n t r a c t  t o  i n d u s t r y  o r  t h e  Government, It c e r t a i n l y  
would have been done i n  a much s h o r t e r  t ime had a d e a d l i n e  
been s e t .  I n  a l l  f a i r n e s s .  it  must a l s o  be added t h a t  t h e  
q u a l i t y  of t h e  s e t  produced i n  CEERI1s own p i l o t  product ion 
f a c i l i t y  ( s e t  up t o  debug product ion problems) has  been shown? 
t o  be b e t t e r ,  i n  terms s f  p i c t u r e  9resalu"congB compared t o  
many imported s e t s ,  
Many people have poin ted  out  t h a t  t h e  C E R I  r e c e i v e r  i s  
a high-cost  and obso le t e  des ign ,  They ques t ion l  why, i n s t e a d  
of spending s i x  y e a r s  "designing" a tube- rece iver*  C E E R I  d id  
not  foJbw t h e  s impler  and pragmatic, but  perhaps less e x c i t i n g ,  
a l t e r n a t i v e  of g e t t i n g  hold of any good imported s o l i d - s t a t e  
r e c e i v e r  and s u b s t i t u t i n g  t h e  components wi th  indigenous ones, 
However, i t  would be u n f a i r  t o  blame CEERI f o r  e i t h e r  t h e  h i &  
c o s t  of i t s  r ece ive r ,  o r  f o r  producing a t ube  - r a t h e r  t han  a 
s o l i d  - s t a t e  design.  The high c o s t  i s  no t  because of t h e  
des ign  but  is  due t o  t h e  h igh  c o s t  of components i n  Ind ia ,  and, 
moreover, economies of s c a l e  cannot be e f f e c t e d  un le s s  pro- 
duc t ion  i s  on a mass-scale, CEERI could no t  have known when 
it s t a r t e d  work on the r e c e i v e r  many y e a r s  ago t h a t  t h e r e  
would be a need f o r  s o l i d  s t a t e  s e t s ,  f o r  use  i n  t h e  v i l l a g e s .  
While i f  t h e  AIR plan  were approved by t h e  Government, s t a t i o n s  
would be e s t a b l i s h e d  i n  t h e  c i t i e s  - where t u b e  s e t s  make more 
sense  than  b a t t e r y  opera ted  ones, Sol it i s  Government i ndec i -  
s i o n  and a l a c k  of a c l e a r l y  s p e l l e d  ou t  p o l i c y  on t e l e v i s i o n  
which makes planning d i f f i c u l t  i n  t h i s  ma t t e r ,  Also* a s e r i o u s  
e r r o r  of po l i cy  on t h e  p a r t  of t h e  Government l i e s  i n  i t s  
d e c i s i o n  t o  l i c e n s e  f o u r  u n i t s  wi th  a t o t a l  annual  capac i ty  al' 
30,000 sets, Th i s  d imin i she s  t h e  p o s s i b i l i t y  of b r ing ing  down 
t h e  p r i c e  of t h e  r e c e i v e r  from $240 t o  anywhere nea r  t h e  
i n t e r n a t i o n a l  p r i c e  of a comparable set, around $125. The 
Government has  made similar mis takes  i n  t h e  p a s t  f o r  o t h e r  
goods l i k e  automobiles,  bu t  does not seem t o  have lea rned  
from them. The demand p o t e n t i a l  f o r  r e c e i v e r s  i n  t h e  count ry  
i s  l a r g e  enough t o  warrant  l i c e n s i n g  a  couple  of u n i t s  wi th  
a n  annual  c a p a c i t y  each of 50r000, i f  no t  1001000 sets. 
Though t h e  po l i cy  of fo rb idd ing  f o r e i g n  c o l l a b o r a t i o n  t o  save  
f o r e i g n  exchange and t o  encourage indigenous s c i e n t i f i c  and 
i n d u s t r i a l  c a p a b i l i t i e s  i s  good, t o  i n s i s t  on us ing  t h e  CEERI 
des ign  and t o  l i c e n s e  f o u r  u n i t s  seems rather u n j u s t i f i a b l e .  
S ince  t h e  d e c i s i o n  t o  l i c e n s e  t h e  manufacture of r e c e i v e r s  
was t aken  be fo re  s a t e l l i t e s  were considered,  the need t o  take 
a f r e s h  look a t  i t  i s  a l l  t h e  more heightened.  The set t o  be  
used f o r  d i r e c t  r e c e p t i o n  from a  s a t e l l i t e  involv ing  a s p e c i a l  
f ron t -end  and audio-channel  s e l e c t o r ,  i s  a r a t h e r  d i f f e r e n t  
animal,  and as suggested i n  s e c t i o n  3.3.6, i t  seems d e s i r a b l e  
t o  t a k e  up t h e  produc t ion  of a new comprehensive des ign  f o r  
d i r e c t  recep t ion ,  on a l a r g e  s c a l e ,  i n  a d d i t i o n  t o  t h e  con- 
v e n t i o n a l  r ece ive r .  
The ques t ion  t h a t  would be examined he re  i s*  what kind 
of an  o r g a n i z a t i o n a l  s t r u c t u r e  would be most a p p r o p r i a t e  f o r  
a n a t i o n a l  s a t e l l i t e  t e l e v i s i o n  p r o j e c t .  Government p o l i c y  
on t h i s  ques t ion  i s l  as y e t 3  unformulated, though many d i f f e r -  
e n t  p roposa ls  a r e  a i r e d  from time t o  t i m e  by var ious  people.  
The Government is reported to be considering the whole matter 
and is expected to come t o  some definite conclusionsa hope- 
fully in the near future, 
Many Government departments and agencies* belonging to 
different ministries would be involved in a complex venture 
like this, which cuts across conventional lines demarcating 
the responsibilities of individual organizations. The follow- 
ing organizations would seem to have an involvement with such 
a project: 1. Indian National Committee for Space Research, 
2. Department of Atomic Energy, 3. All India Radio, 4, 
Ministry of Information and Broadcasting. 5. Ministry of 
Health and Family Planninga 6. Ministry of Food, Agriculture, 
Community Development and Cooperation, 7. Ministry of Educa- 
tion, 8. Ministry of' Communicationsl 9. Central Electronics 
Engineering Research Institute (CEERI), LO. Indian Agricul- 
tural Research Institute, etc, Projects of this magnitude and 
nature have virtually no precedents in the Government. The 
Delhi Project has some parallels, but has far less complexity, 
both in terms of hardware as well as softwarel and is of a 
much smaller magnitude, 
Under the present structure in the Government, it would 
seem that the brunt of the technical responsibility in organi- 
zing the project would devolve on the Department of Atomic 
Energy and All India Radio, since the former has the respon- 
sibility for the space segment and the latter for broadcasting, 
Of' coursep once the system is in operation more effort, activ- 
ity and expenditure would be in the various user ministries 
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like Education* Family Planning, Food and Agriculture* 
Communicationsl etc. This latter fact is somewhzt overlooked 
amidst all the concern about the hardware. When so many 
organizations are involved, it would be inappropriate to put 
the project under the control of either one or both of the 
two technical organizations named above, since such an arrange- 
ment would neither be functionally meaningful nor conducive to 
good human-relations, Under such a set-up, it is not hard to 
visualize inter-organizational rivalry and a struggle for 
power and the consequent friction, counter-productive activ- 
ity and a loss of cooperation* so vital for the venture, 
Two alternatives could be considered. The first is the 
creation of a new autonomous organizationl perhaps with the 
name 'National Satellite Commission1, or some such title, on 
the lines of the Atomic Energy Commissionl vested with ade- 
quate authority and provided with sufficient resources of its 
own, The Commission could be headed by a competent high offi- 
cial reporting directly to the Prime-Minister, It could con- 
sist of the Secretaries of the six relevant ministries, in 
order to enlist the full support of the organizations involved# 
and could be empowered to hire (or transfer) people from 
Government as well as outside organizations, to derive the full 
benefit of expertise required in the various areas. Day-to-day 
administration of the project could be under the control of a 
Project Administrator, reporting to the Commission. There 
could be divisions for the two technical components as well 
as for the various user elements of' the project* each headed 
by a Director and responsible to the Project Administrator, 
This would, incidentallyd be in line with the Chanda Corninittee 
recommendation that television should be managed by a new 
autonomous organization and not by AIR'. 
The second alternative is to work essentially within 
the present structure of the various ministries8 without 
creating any new organization, but introducing certain import- 
ant modifications, Under this system there would be one high- 
level committee consisting of the Secretaries of the various 
ministries involved in the project, to provide policy direc- 
tion and coordination, This committee would be assisted by 
one or more committees or working groups, consisting of people 
drawn from the operating level of the different ministries, 
and would carry out the decisions of the policy committeel 
coordinate the working and day-to-day operation of the pro- 
ject. There would be an understandinga perhaps in the fomn 
of a written memorandum or agreement, as to the inputs and 
responsibilities of the respective organizations. .The import- 
ant modification from the present Government structure is that 
it is envisaged that A I R  would own and operate the production 
facilities of transmitters, studiosr etc,$ and make time 
available to the various user ministries, who would do the 
actual programming required by them, AIR would also have its 
own program staff for news, cultural, entertainment, and pub- 
lic affairs programs, The rationale behind this idea is that 
each ministry has its own experts who know best how the pro- 
gramming in that area should be done and hence should develop 
t h e i r  own program s taf f  w i t h  whom t h e  sub jec t -mat te r  s p e c i a l -  
is ts  would work c l o s e l y P  r a t h e r  t h a n  have A I R  s t a f f *  who pro- 
duce a l l  k inds  of g e n e r a l  programs.. handle  t h e  var ious  sub- 
j e c t s .  Also, when s e v e r a l  independent groups do t h e  p r o g r a m -  
ing,  a compet i t ive  atmosphere i s  c r e a t e d  which would b r i n g  
ou t  t h e  b e s t  of each organiza t ion .  The i d e a  could be ex ten-  
ded f u r t h e r  by having compet i t ive  programming groups even 
wi th in  each u s e r  o rgan iza t ion ,  so  t h a t  t h e r e  i s  a cons t an t  
s t r i v i n g  towards exce l l ence  through more free exper imentat ion 
wi th  d i f f e r e n t  programming i d e a s  and techniques .  
While, i n  p r i n c i p l e ,  t h e  second a l t e r n a t i v e  looks  good, 
it has  two s e r i o u s  drawbacks. F i r s t l y ,  a loose  o r g a n i z a t i o n  
under t i e r s  of omnibus committees i s  very i n e f f e c t i v e  t o  g e t  
work done. T h i s  was t h e  exac t  style o r  management of t h e  De lh i  
P ro j ec t ,  and one of t h e  important  l e s s o n s  l ea rned  from it was 
t h a t  a committee could not  run a p r o j e c t  of t h a t  na ture .  Rapid 
p r o l i f e r a t i o n  of committees and sub-committees wi th  g r e a t e r  
de l ays  i n  decision-making and g r e a t e r  need t o  ' c o o r d i n a t e t  
would soon r e s u l t  and one would have t h e  c l a s s i c  Park inson ' s  
example. The second d i f f i c u l t y  r e l a t e s  t o  t h e  i dea  of m u l t i p l e  
programming groups. A s  mentioned i n  Chapter  3, t r a i n e d  pro-  
gramming t a l e n t  i s  extremely sca rce ,  making it very d i f f i c u l t  
t o  implement t h i s  i dea .  Also, such a system means cons ider -  
a b l e  d u p l i c a t i o n  of e f f o r t  and f a c i l i t i e s  which I n d i a  can 
ha rd ly  a f f o r d .  I n  t h e  l i g h t  of t h e s e  d i sadvantages ,  t h e  f i r s t  
a l t e r n a t i v e l  namely, c r e a t i n g  a new 'Na t iona l  S a t e l l i t e  
I 
Commission a s  desc r ibed*  seems more a t t r a c t i v e  t han  t h e  second. 
T h i s  i s  no t  t o  imply t h a t  t h e  f i r s t  system i s  f a l u t l e s s ;  i t  
only  seems p o t e n t i a l l y  more e f f e c t i v e .  The success  of any 
o r g a n i z a t i o n  depends upon a hos t  of i n t a n g i b l e s  l i k e  t h e  
c a p a b i l i t i e s  of t h e  i n d i v i d u a l s  i n  key p o s i t i o n s  and no s imple  
text-book t h e o r i e s  of o r g a n i z a t i o n  can sugges t  l a s t i n g  p r a c t i -  
c a l  s o l u t i o n s  i n  a complex s i t u a t i o n  such a s  t h i s ,  
The n a t u r e  of t h e  he t e rogene i ty  i n  I n d i a  and t h e  con- 
sequent  problems f o r  programming have been d i scussed  i n  d e t a i l  
i n  s e c t i o n  3.5. The inescapab le  conc lus ion  of t h a t  d i s c u s s i o r ~  
was that loca l  programing i s  a  must, SoB a few words a r e  i n  
o r d e r  h e r e  on t h e  ques t ion  of c o n t r o l  and management of' l o c a l  
programming. 
S ince  t h e  l as t  g e n e r a l  e l e c t i o n s  i n  1967, 'non-Congress8 
Governments came t o  power i n  many s t a t e s ,  a  f a c t  which has 
impor tan t  i m p l i c a t i o n s  f o r  t h e  management of a  C e n t r a l  Govern- 
ment-control led medium l i k e  r a d i o  o r  te levis ion broadcast ing.  
The i s s u e  of r i g h t s  of t h e  i n d i v i d u a l  s t a t e s  came t o  a head 
when A I R  C a l c u t t a  censored t h e  speech of a  Min i s t e r  of t h e  
United Front  ( ~ o m m u n i s t )  Government of West BengalB a s  i t  
was considered t o  be p o l i t i c a l l y  d i s r u p t i v e .  The i n c i d e n t  
caused a f u r o r e  and though an a t t e m p t  was made t o  evolve some 
kind of a code t o  avoid such occurrences,  t h e  deeper  and more 
impor tan t  i s s u e  a t  s t a k e B  namely* Cen t r a l  ve r sus  s ta te  c o n t r o l  
sf broadcas t ing  media, remains unresolved. The problem d i d  
no t  arise be fo re  because, t i l l  t h e  last  e l e c t i o n s >  no p a r t y  
o t h e r  t han  t h e  Congress came i n t o  power i n  t h e  s t a t e s ,  except  
i n  Kerala ,  f o r  a  s h o r t  pe r iod ,  It can be argued t h a t  it i s  
undemocratic and an infr ingement  on t h e  r i g h t  of an e l e c t e d  
l e a d e r  of a  s t a t e  Government* f o r  t h e  C e n t r a l  Government- 
c o n t r o l l e d  broadcas t ing  o r g a n i z a t i o n  ( A I R )  t o  censor  h i s  
speech,  It i s  ha rd ly  a p p r o p r i a t e  t o  go i n t o  t h e  l e g a l i t i e s  
of t h e  ques t ion  here .  The i n c i d e n t  has been c i t e d  t o  show, 
a s  an example, some of t h e  k inds  of s e r i o u s  p o l i t i c a l  problems 
t h a t  need t o  be reso lved  be fo re  embarking on a  nationwide 
s a t e l l i t e  t e l e v i s i o n  system. Cooperation and unders tanding 
between t h e  C e n t r a l  Government and t h e  va r ious  s t a t e  Govern- 
ments is  v i t a l  f o r  s a t e l l i t e  t e l e v i s i o n  i n  Ind ia .  The i s s u e  
i s  a very  d e l i c a t e  one and can cause s e r i o u s  problems. It i s  
not  hard o r  u n r e a l i s t i c  t o  v i s u a l i z e  t h e  converse  of t h e  i n c i -  
den t  desc r ibed  above: a  s t a t e  Government could r e f u s e  t o  
coopera te  wi th  t h e  Center  i f  i t  t h i n k s  t h e  programs t o  be 
p o l i t i c a l l y  unsu i t ab l e*  o r  wen more fundamentally,  i f  i t  s e e s  
t h e  whole p r o j e c t  a s  an  ins t rument  t o  win back l o s t  vo t e s  f o r  
t h e  next  e l e c t i o n .  S ince  r a d i o  and t e l e v i s i o n  a r e  powerful 
media, complaints  of abuse and p o l i t i c a l  propaganda might 
e a s i l y  be made by opposing p a r t i e s  i n  power, when t h e  medium 
i s  opera ted  a s  a monopoly of t h e  C e n t r a l  Government, 
A domestic o r  n a t i o n a l  s a t e l l i t e  can be used f o r  many 
purposes b e s i d e s  t e l e v i s i o n :  po in t - to -po in t  communications 
( te lephone ,  t e l eg raph ,  t e l e x ,  f a c s i m i l e ,  e t c .  ) w i t h i n  t h e  
country ,  meteorologyl geodesy, nav iga t ion  and de fense  commu- 
n i c a t i o n ,  A s a t e l l i t e  launched f o r  one purpose can a l s o  be 
used f o r  o t h e r  purposes wi th  a d d i t i o n a l  equipment pu t  on it 
a t  e x t r a  c o s t .  Obviously* a  balance must be s t r u c k  between 
meeting a d d i t i o n a l  needs and over-complLcating the  s a t e l l i t e *  
involv ing  more t ime and money, 
I n  t h e  Ind ian  contex t  a i r  t r a f f i c  i s  u n l i k e l y  t o  j u s t i f y  
nav iga t ion  by a  s a t e l l i t e  f o r  a  long t ime t o  come and t h e  
requirements f o r  defense  communication impose c e r t a i n  t e c h n i c a l  
c o n s t r a i n t s  which may g r e a t l y  complicate  o r  even prove incom- 
p a t i b l e  w i th  a  t e l e v i s i o n  s a t e l l i t e ,  Though requirements f o r  
t h e  o t h e r  uses  have not  been wel l -evaluated,  i t  appears  advanta-  
geous t o  use i t  f o r  po in t - to -ps in t  c o m u n i c a t i o n  i n  a d d i t i o n  
t o  t e l e v i s i o n .  The hardware on t h e  s a t e l l i t e  requi red  f o r  
meteorology and geodesy i s  cons iderab ly  d i f f e r e n t  from t h a t  
used f o r  communication. S t u d i e s  made by t h e  Ind ian  Post  & 
Telegraphs Department (~e lecommunica t ions  Research Center )  have 
revea led  t h a t  a  synchronous s a t e l l i t e  i s  economically worth- 
whi le  f o r  point- to-point  communication only between t h e  f o u r  
o r  f i v e  l a r g e r  c i t i e s  i n  t h e  country  which a r e  a l r eady  being 
connected by t e r r e s t r i a l  l i n k s .  The t r a f f i c  between these 
c i t i e s  i s  s o  l a r g e  t h a t  whatever channel capac i ty  i s  o f f e red  
by a  s a t e l l i t e  can be used, i n  a d d i t i o n  t o  t h e  t e r r e s t i r a l  
l i n k s .  For t h i s  reason, i t  i s  very l i k e l y  t h a t  any opera- 
t i o n a l  s a t e l l i t e  f o r  I n d i a  would have a  point- to-point  commu- 
n i c a t i o n  c a p a b i l i t y  i n  a d d i t i o n  t o  t e l e v i s i o n .  T h i s  i s  a l s o  
very d e s i r a b l e  i n  view of t h e  revenue t h a t  could be earned 
from se rv ing  t h e  i n t e r n a l  c o m u n i c a t i o n  needs, Howeverg wi th  
t h e  ATS-F sa te l l i t e*  t h e  use w i l l  be r e s t r i c t e d  t o  t e l e v i s i o n  
only. The ques t ion  of multi-purpose use has  a l s o  i m p l i c a t i o n s  
f o r  c o n t r o l  and o rgan iza t ion  of a  s a t e l l i t e  p r o j e c t ,  
C a p i t a l  c o s t s  of t h e  ground segment* t o  be borne by 
Ind ia ,  f o r  t h e  p r o j e c t  us ing  the  ATS-F s a t e l l i t e ,  i n c l u s i v e  
of r e c e i v e r s  and r e c e i v e r  maintenance c e n t e r s  i s  es t imated  a t  
$6.64 m i l l i o n ,  Excluding t h e  investment a l r eady  e x i s t i n g  a t  
Ahmedabad and D e l h i r  t h e  a d d i t i o n a l  o u t l a y  comes t o  $4.2 
m i l l i o n ,  which i s  not  d i f f i c u l t  f o r  t h e  Ind ian  Government t o  
provide,  Th i s  p r o j e c t  involves  on ly  5 ~ 0 0 0  r ece ive r s .  T h i s  
i s  a  very  t r i v i a l  sum compared t o  t h e  20-year c o s t s  of a  
n a t i o n a l  system. A s  i n d i c a t e d  i n  Chapter 4, t h e  t o t a l  undis-  
counted c o s t  of a  nationwide hybr id  system, f o r  a  20-year 
per iod ,  i s  about $677 mi l l i on .  T h i s  c o s t  must be weighed 
a g a i n s t  t h e  b e n e f i t s  of t e l e v i s i o n l  some of which a r e  q u i t e  
i n t a n g i b l e ,  and f o r  many t a s k s  l i k e  improving and expanding 
educat ion,  t e a c h e r  t r a i n i n g ,  e t c , ~  t e l e v i s i o n  i s  much cheaper  
and quicker  t h a n a l t e r n a t i v e  means. T h i s  c o s t  can be viewed 
i n  proper  pe r spec t ive  i f  compared with  n a t i o n a l  income and 
Government expendi ture  on educat ion,  D e t a i l s  of t h e s e  f i g u r e s  
have been worked out  i n  t h e  Schrarnm-Nelson r epor t .  S u f f i c e  it 
t o  n o t e  t h a t  t h e  average annual c o s t  of a  hybrid  sa te l l i te  TV 
system, over  a  20-year per iod*  i s  l e s s  t han  0.05% of g r o s s  
n a t i o n a l  income and l e s s  t han  1% of expendi ture  on educat ion.  
Providing about $35 m i l l i o n  a  yea r  f o r  20 y e a r s  i s  not  a n  
impossible  t a s k  f o r  Ind ia ,  p a r t i c u l a r l y  i f  most of it i s  t o  
be i n  rupees r a t h e r  than  i n  f o r e i g n  exchange, However, i n  
view of t h e  competing demands f o r  s ca rce  resources8  it i s  not  
an  i n s i g n i f i c a n t  amount e i t h e r ,  Besides  the  boost  t o  educa- 
t i  onl agrf c u l t u r a l  development> i n d u s t r i a l  productf  onl employ- 
ment* e t c , $  s u b s t a n t i a l  d i r e c t  revenues could be earned from 
commercial t e l e v i h n  a d v e r t i s i n g  and poin t - to -poin t  communi- 
c a t i o n s ,  The Government experimented b e l a t e d l y l  f o r  t h e  f irst  
t ime l a s t  year ,  w i t h  commercial a d v e r t i s i n g  on r a d i o  and 
found it very l u c r a t i v e ,  An annual revenue of $0.6 m i l l i o n  
( ~ ~ ~ 4 . 5   illi ion) was es t imated  from t h e  l i m i t e d  ope ra t ion  i n  
t h e  s t a t e  of Maharashtra a lone ,  Radio a d v e r t i s i n g  was a l s o  
s t a r t e d  i n  Delh i  from A p r i l  1, 1969 f o r  a  t o t a l  of 75 minutes 
a  day and t h e r e  are p lans  t o  i n t roduce  it a t  many o t h e r  s t a -  
t i o n s  a s  well. Oppor tun i t ies  might a l s o  e x i s t  f o r  a s s i s t a n c e  
from t h e  U. N. Development Program, p a r t i c u l a r l y  f o r  f o r e i g n  
t r a i n i n g ,  and a l s o  t h e  World Bank, t h e  U.S.A.I.D., e t c ,  
The i n d u s t r i a l  base  and phys i ca l  f a c i l i t i e s  e x i s t  f o r  
many of t h e  elements requi red  f o r  a s a t e l l i t e  t e l e v i s i o n  
p r o j e c t ,  a s  eva lua ted  i n  Sec t ion  3.4.1. The key element, of 
course* i s  access  t o  a  s a t e l l i t e ,  NASA would provide t h e  ATSF 
s a t e l l i t e  f o r  a one-year per iod,  assuming I n d i a  would go ahead 
and s i g n  the agreement f o r  t h e  proposed experlment. S i n c e  
I n d i a  cannot l e t  a l l  t h e  investment i n  t h e  ground segment be 
i d l e  and wasted a f t e r  t h e  experiment concludes,  p lanning f o r  
t h e  post-experiment per ioq  (1974 onwards) w i l l  have t o  be done 
r i g h t  now. C lea r ly*  I n d i a  does not  have t h e  c a p a b i l i t y  t o  
b u i l d  a  synchronous s a t e l l i t e  by 1974, S i n c e  i t  i s  cons idered  
important  i n  I n d i a  t o  develop s a t e l l i t e  know-how a s  soon as 
poss ib l e ,  an  a l t e r n a t i v e  g e n e r a l l y  mentioned i s  t o  buy t h e  
f i r s t  o p e r a t i o n a l  s a t e l l i t e  from one of t h e  U,S. companies, 
t o  meet I n d i a n  requirements ,  and t o  a c q u i r e  know-how from t h e  
same company t o  b u i l d  t h e  standby i n  Ind ia .  Th i s  i s  more 
e a s i l y  s a i d  t h a n  done. A s a t e l l i t e  i s  no t  l i k e  any o t h e r  
p i e c e  of equipment t o  be bought o f f  a  s h e l f ,  The t r a n s a c t i o n  
would not  be a pu re ly  commercial one, but  one r egu la t ed  by 
t h e  Government of t h e  count ry  s e l l i n g  t h e  s a t e l l i t e .  T r a n s f e r  
of technology,  compet i t ive  p o s i t i o n  of commercial manufacturersr  
p o s s i b l e  d i v e r s i o n  f o r  m i l i t a r y  use, i m p l i c a t i o n s  f o r  a i d  - t o  
and by o t h e r  c o u n t r i e s  - a r e  a l l  v i t a l  i s s u e s  having a  bea r ing  
on t h i s  mat te r .  It would be na ive  and u n r e a l i s t i c  t o  expect  
any company i n  t h e  U.S. ( o r  any o t h e r  count ry*  f o r  t h a t  m a t t e r )  
togi.ve away s a t e l l i t e  know-how t o  I n d i a  e a s i l ) ;  t a l k  o f  c o l l a b -  
o r a t i o n  by a  company may be no more than  a n  inducement t o  buy 
a s a t e l l i t e .  P a r t i n g  wi th  h igh ly  p r i zed  and c l o s e l y  he ld  
t e c h n i c a l  knowhow, accumulated a f t e r  spending m i l l i o n s  of 
d o l l a r s  on R&D, even f o r  a n  immediate monetary ga in l  might 
h u r t  t h e s e  companies1 prospec ts  of s e l l i n g  s a t e l l i t e s  i n  t h e  
f u t u r e ,  Co l l abo ra t ion  f o r  t h e o r e t i c a l  s t u d i e s  is ,  of course ,  
a d i f f e r e n t  ma t t e r ,  The r e l u c t a n c e  would be a l l  t h e  more. 
cons ide r ing  t h e  m i l i t a r y  spin-off  of space technology,  When 
NASA haso  repoPkd%y> been unwi l l ing  t o  g i v e  t h e  t e c h n i c a l  
knowhow of even t h e  Nike-Appache f o r  t h e  I n d i a n  s c i e n t i f i c -  
rocke t  program, even though t h i s  rocke t  has  l i t t l e  m i l i t a r y  
s i g n i f i c a n c e l  it i s  hard t o  s e e  how know-how f o r  a sa t e l l i t e  
would be made a v a i l a b l e ,  Launching would pres 
r e s p o n s i b i l i t y  of t h e  company s e l l i n g  the  sa t e l l i t e  and 
u n l e s s  NASAts w i l l i n g n e s s  t o  launch t h e  s a t e l l i t e  is asces -  
t a i n e d  i n  t h e  f i r s t  p l aced  I n d i a  would not  buy t h e  s a t e l l i t e .  
The s a t e l l i t e  and t h e  launcher  r e a l l y  go t o g e t h e r  thou@;h 
t h e r e  i s  a very important  d i f f e r e n c e  t o  no te :  u n l i k e  t h e  
s a t e l l i t e  which could be made by Russia and perhaps a few o t h e r  
c o u n t r i e s ,  and many companies i n  t h e  U.S,, t h e  on ly  c i v i l i a n  
o r g a n i z a t i o n  i n  t h e  world w h i c h h s  the  c a p a b i l i t y  t o  launch 
a  s a t e l l i t e  i n  synchronous o r b i t  i s  NASA, Though it seems 
reasonable  t o  expect  a t  t h i s  p o i n t  of' t i m e  t h a t  t h e  U.S, would 
be w i l l i n g  t o  launch s a t e l l i t e s  f o r  I n d i a b  t h e  p o s i t i o n  of 
unique monopoly c l e a r l y  g i v e s  g r e a t  l everage  t o  t h e  U , S ,  
completely Ind ian  f o r  t h e  ATS-F experiment,  It i s  bnconceiv- 
a b l e  t h a t  d i r e c t  c o n t r o l  of p rog raming  would be anyth ing  b u t  
I n d i a n  f o r  any f u t u r e  s a t e l l i t e  as we l l ,  However, some people  
f e a r  t h a t  t h e r e  would be i n d i r e c t  U , S ,  c s n t s a l  and i n f l u e n c e  
i n  a t  l e a s t  t h e  fo l lowing  three ways, F i r s t l y l  s i n c e  t h e  
s a t e l l i t e  would be launched by t h e  U,S, it would be under t h e  
p h y s i c a l  c o n t r o l  of t h e  U,S .  and t h e o r e t i c a l l y  i t  could be 
moved ou t  of i t s  ass igned  l o c a t i o n  over  Ind ia ,  o r  t h e  s a t e l l i t e  
power tu rned  o f f p  by c~mmand from an American c o n t r o l l e d  ground 
s t a t i o n  (one  o r  two of which would always have t o  be w i t h i n  t h e  
view of t h e  s a t e l l i t e  f o r  t e l e m e t r y  and t e l e c o m a n d  ( s t a t i o n -  
keeping)  purposes ) ,  i f  f o r  any reason t h e  n a t u r e  of t h e  
p o l i t i c a l  equa t ion  between t h e  two c o u n t r i e s  should change. 
Secondly, t h e r e  would be i n d i r e c t ,  though nega t ive  and l f m i -  
t e d ,  c s n t r o b  of programmingd s i n c e  I n d i a  might no t  be allowed 
t o  d i s semina te  views using t h e  s a t e l l i t e *  which a r e  cons idered  
a g a i n s t  U.S. i n t e r e s t s .  One wonders, f o r  example, what t h e  
r e a c t i o n  of t h e  U.S. Adminis t ra t ion  o r  t h e  Congress would be 
i f  I n d i a  denounces t h e  p o l i c i e s  and/or a c t i o n s  of t h e  U.S. o r  
i t s  a l l i e s ,  on n a t i o n a l  t e l e v i s i o n  using a n  American s a t e l l i t e .  
O f  course ,  I n d i a  i s  not  wanting a s a t e l l i t e  f o r  propaganda pur- 
poses,  but  t h e  b o r d e r l i n e  between propaganda and in format ion  
i s  r a t h e r  fuzzy. Th i rd ly ,  what a r e  t h e  f o r e i g n  p o l i c y  objec-  
t i v e s  of t h e  U.S. i n  making a s a t e l l i t e  a v a i l a b l e  t o  I n d i a ?  
It could  be asked i f  t h e r e  would not  be some u n a r t i c u l a t e d  o r  
impl ied  expec t a t i ons ,  o r  " i n v i s i b l e  s t r i n g s ' '  and i f  t hey  would 
no t  c o n s t r i c t  Ind i an  programming. Is t h e  s a t e l l i t e  meant t o  
a i d  development o r  t o  r eap  p o l i t i c a l  h a r v e s t s  i n  terns of 
g r e a t e r  i n f luence ,  o r  both? Objec t ives  i n  t h e s e  m a t t e r s  a r e  
r a r e l y  black and white,  and t h e r e  could be a  combination of 
v a r i o u s  cons ide ra t ions .  D i f f e r e n t  branches of t h e  U.S. Govern- 
ment could have d i f f e r e n t  o b j e c t i v e s :  NASA's primary i n t e r e s t  
may l i e  i n  t h e  t i s t i n g  and demonstra t ion of t h e  d i r e c t  broad- 
c a s t  technology; t h e  U.S.A.I.D. may s e e  t h i s  a s  an e f f e c t i v e  
form of developmental a i d ;  and t h e  S t a t e  Department may s e e  
t h i s  as a  t o o l  f o r  i n c r e a s i n g  U.S,  i n f l u e n c e  i n  I n d i a  and 
enhancing h e r  p r e s t i g e  and goodwil l  i n  gene ra l ,  p a r t i c u l a r l y  
i n  t h e  Thi rd  World. And a91  t h e s e  o b j e c t i v e s  could be opera- 
t i n g  s imul taneously .  
Percep t ions  on t h e  Ind ian  s i d e ,  l i kewise ,  could be 
equa l ly  ka le idoscopic ,  depending upon who o r  which organiza-  
t i o n  i s  viewing i t ,  A t t i t u d e s  and r e a c t i o n  t o  t h e  i d e a  of 
us ing  a U.S.  s a t e l l i t e  range over a wide spectrum, There  are 
some who s e e  it as a boon of t h e  space-age, and some who s e e  
it as a  symbol of ' i m p e r i a l i s t  d o m i n a t i a l .  People have asked: 
"Would it be withdrawn i f  t h e r e  i s  ano the r  outbreak of h o s t i l i -  
t ies  wi th  Pakis tan?  Is it a b a i t  o f f e r e d  f o r  s ign ing  t h e  Non- 
p r o l i f e r a t i o n  Trea ty?  Is it  t o  make up f o r  t h e  l e a d  s t o l e n  
by Russia,  i n  i n f luence ,  ever  s i n c e  h e r  i n i t i a t i v e  f o r  
Tashkent? Is  i t  a  spy i n  t h e  sky t o  monitor I n d i a ' s  n u c l e a r  
c a p a b i l i t y ? " ,  e t c ,  
A l l  t h e s e  a r e  h igh ly  s e n s i t i v e  i s s u e s  f o r  bo th  t h e  U.S. 
and Ind ia .  A t t i t u d e s  on t h e  Ind ian  s i d e  would a l s o  be i n f l u -  
enced by memories of t h e  so -ca l l ed  'VOA d e a l 9 ,  of some y e a r s  
ago when f e a r s  of propaganda by Voice of America s c u t t l e d  a 
p r o j e c t  meant f o r  t h e  r a p i d  expansion of r u r a l  sound broad- 
c a s t i n g  i n  I n d i a  wi th  American a s s i s t a n c e .  Yet ano ther  and 
more r e c e n t  example of t u r n i n g  down U.S. a s s i s t a n c e  OW of 
susp ic ion  i s  the c a s e  of t h e  proposed Indo-U.S. Educat ional  
Foundation. There  i s  no doubt t h a t ,  among o t h e r  t h i n g s B  U.S. 
arms a s s i s t a n c e  t o  Pakis tan ,  wi thout  which she would not  have 
dared t o  a t t a c k  I n d i a  i n  1965, has  g r e a t l y  t a r n i s h e d  t h e  image 
of t h e  U.S. i n  t h e  eyes  of t h e  Ind ian  pub l i c ,  Th i s  p a r t l y  
e x p l a i n s  t h e  f e a r  and susp ic ion  wi th  which U,S, a i d  i s  viewed 
i n  I n d i a ,  Crea t ing  t h e  necessary conf idence t o  undertake 
meaningful programs of b i l a t e r a l  a s s i s t a n c e  i s  a n  important  
t a s k  f o r  t h e  U.S.  It i s  beyond t h e  scope of t h i s  paper t o  
e v a l u a t e  how widely  some sf' t h e  above mentioned concerns a r e  
shared i n  I n d i a *  but  i t  i s  important  t o  be aware of t h e  k i n d s  
of concerns i n  p e o p l e ' s  minds s i n c e  they  do e x i s t .  
These t h i n g s  should be kep t  i n  mind when n e g o t i a t i n g  
agreements s o  as t o  ensure  adequate p r o t e c t i o n  of i n t e r e s t s ,  
bu t  beyond t h a t ,  i t  would be un fo r tuna t e  i f  t hey  dominate t h e  
t h i n k i n g  on t h e  p r o j e c t  and l e t  va luab le  t ime and t h e  oppor- 
t u n i t y  s l i p  away i n  t h e  p rognos t i ca t ing  process  of looking  t o o  
much a t  t h e  ' g i f t  horse  i n  i t s  mouth'. The Ind ian  Government 
has been t a k i n g  an  i n o r d i n a t e l y  long t ime i n  dec id ing  on t h e  
proposed j o i n t  experiment wi th  NASA; i t  i s  two y e a r s  s i n c e  
t h e  i d e a  was f i r s t  d i s cus sed  and almost  a  yea r  s i n c e  t h e  
d r a f t  agreement has  been prepared.  Any f u r t h e r  d e l a y  would 
h u r t  r a t h e r  t h a n  h e l p  Ind ian  i n t e r e s t s  and hold up t h e  expan- 
s i o n  of badly  needed t e l e v i s i o n  i n  t h e  country.  
The concerns mentioned above r a i s e  t h e  ques t ion  of what 
o t h e r  a l t e r n a t i v e s  does I n d i a  have i n  ob ta in ing  a  s a t e l l i t e .  
T h e o r e t i c a l l y  a t  l e a s t  f o u r  a l t e r n a t i v e s  suggest  themselves:  
1. o b t a i n  o r  under take a  j o i n t  ven ture  wi th  some o t h e r  count ry  
l i k e  t h e  S o v i e t  Union, France o r  Canada, 2. t r y  f o r  a  U.S. 
s a t e l l i t e  under i n t e r n a t i o n a l  ausp ices  ( s ay*  channel led th rough  
t h e  U.N. ), 3. l e a s e  t ime on an I n t e l s a t  s a t e l l i t e ,  and 4. 
develop an indigenous s a t e l l i t e .  
The d i f f i c u l t y  wi th  t h e  f i r s t  a l t e r n a t i v e  i s  t h a t  no 
count ry  o t h e r  t h a n  t h e  U.S. has a c t u a l l y  b u i l t  and launched a  
synchronous commur-&ation s a t e l l i t e .  T h i s  i s  perhaps why t h e  
S o v i e t  Union has made no o v e r t u r e s  ( a t  l e a s t  no t  p u b l i c l y )  t o  
I n d i a  t o  make a s a t e l l i t e  a v a i l a b l e ,  It i s  a l s o  known t h a t  
Russia ,  l i k e  t h e  U , S , ,  was unwi l l ing  t o  p a r t  wi th  know-how fc r  
making s c i e n t i f i c  rocke t s ,  34 And, t h e r e f o r e d  c o l l a b o r a t i o n  
wi th  o t h e r  c o u n t r i e s  t o  o b t a i n  a  s a t e l l i t e  o r  t o  j o i n t l y  b u i l d  
one i s  a h igh - r i sk  p r o p o s i t i o n  and I n d i a  can ha rd ly  a f fopd  t o  
waste h e r  s c a r c e  r e sou rces  on d i v e r s i f i e d  e f f o r t s  wi th  a  h igh  
degree  of u n c e r t a i n t y  of a  s u c c e s s f u l  outcome, However, s p e c i -  
f i c  sub-systems may o f f e r  enough mutua l i t y  of i n t e r e s t  a s  w e l l  
a s  competence i n  c e r t a i n  o t h e r  c o u n t r i e s  t o  warrant  co l l abo ra -  
t i o n  f o r  such elements.  The second a l t e r n a t i v e *  namelya g e t t i n g  
a  U.S. s a t e l l i t e  under U.N. au sp i ces  would c l e a r l y  be  unaccep- 
t a b l e  t o  t h e  U.S. It i s  a l s o  known t h a t  m u l t i l a t e r a l  ven tu re s  
mu l t i p ly  t h e  p o l i t i c s ,  de l ays  and c o s t s  involved compared t o  
may not  be f e a s i b l e  under t h e  p re sen t  quota system and it i s  
very  u n l i k e l y  t h a t  it would be  economically a t t r a c t i v e  under 
t h e  p re sen t  r a t e s  of t a r i f f ,  though d e t a i l s  of t h i s  have not  
been worked ou t ,  Moreover, t h e s e  s a t e l l i t e s  a r e  no t  des igned 
f o r  d i r e c t  b roadcas t  c a p a b i l i t y .  P o l i t i c a l l y ,  i t  would be 
less accep tab le  t o  I n d i a ,  s i n c e  she would have no c o n t r o l  of 
i t  a t  a l l .  u n l i k e  a  ded ica t ed  s a t e l l i t e ,  which i s  used exc lus -  
i v e l y  by one country .  The f o u r t h  a l t e r n a t i v e *  of developing 
a s a t e l l i t e  indigenously ,  would t a k e  a  long time, i f  t h e  pre-  
s e n t  r a t e  of p rogress  of t h e  s c i e n t i f i c  rocke t  program i s  any 
i n d i c a t i o n ,  A s  K. C ,  Khanna observes* 34 " I n d i a  has  undoubt- 
e d l y  made a  l a t e  s t a r t "  i n  e n t e r i n g  t h e  f i e l d  of space 
f 
technology, considering t h e  c a p a b i l i t i e s  she i s  now aiming a t ,  
The f i r s t  Indian-made Centaure (under a l i c e n s i n g  agreement 
with ~ r a n c e )  was f l i g h t - t e s t e d  i n  February 1969, s e v e r a l  months 
behind schedule, and t h e  success  of t h e  space program " c r i t -  
i c a l l y  depends on borrowed technology and g i f t e d  hardware". 
While India  can c e r t m l y  make e f f o r t s  t o  develop t h e  know-how 
f o r  bui lding a communication s a t e l l i t e *  she cannot a f f o r d  t o  
wait f o r  t h e  expansion of t e l e v i s i o n  till such efforts come t o  
f r u i t i o n ,  Launch c a p a b i l i t y  i s  s t i l l  f u r t h e r  away, Dependence 
on t h e  U.S,, t he re fo re ,  seems t o  be t h e  only f e a s i b l e  a l t e r n a -  
t i v e  f o r  q u i t e  some time t o  come. Since t h e  t a r i f f  i s  coming 
down f o r  each genera t ion  of s a t e l l i t e s l  l e a s i n g  channels 
from an I n t e l s a t  s a t e l l i t e  i s  a p o s s i b i l i t y  which mer i t s  g r e a t e r  
examination, It i s  important f o r  t h e  U.S, a s  it is  f o r  I n d i a  
t o  ensure t h a t  t h e  l a t t e r  w i l l  be a b l e  t o  phase i n t o  an 
opera t ional  system a f t e r  t h e  ATS-F experiment concludes. I f  
not,  t he  whole venture would be highly d i s r u p t i v e  and counter-  
productive i n  the  long run. Since n e i t h e r  country would l i k e  
t o  s e e  some 2,000 darkened t e l e v i s i o n  s e t s  s i t t i n g  i d l e  i n  t h e  
v i l l a g e s  without a s i g n a l  from any s a t e l l i t e  a f t e r  t h e  exper i -  
ment i s  over, t h e r e  i s  an i m p l i c i t  commitment on t h e  p a r t  of 
t h e  U.S. t o  ensure t h a t  by some means o r  t h e  o the r  another  
follow-on s a t e l l i t e  would be a v a i l a b l e  t o  Ind ia*  perhaps from 
a commercial source i n  t h e  U,S. This  may be a g r e a t e r  concern 
f o r  t h e  S t a t e  Department than  f o r  NASA* which i s  e s s e n t i a l l y  
i n  t h e  business  of f u r t h e r i n g  space technology r a t h e r  than  
providing an opera t iona l  se rv ice*  even wi th in  t h e  U.S. 
-138- 
The S t a t e  Department has many o the r  concerns a s  we l l  
t o  worry about:  f o r  examplel why should t h i s  j o i n t  exper i -  
ment be done w i t h  Ind ia  and why not some o the r  developing 
country l i k e  B r a z i l  o r  cokles t ive%y w i t h  a host  of La t in  
American count r ies?  Though t e c h n i c a l  cons idera t ions  a l r eady  
pointed out i n  Chapter 3 make t h e  Indian  case a  s t rong one* 
fo re ign  pol icy  cons idera t ions  c l e a r l y  play a t  l e a s t  an equal ly  
important p a r t  i n  a r r i v i n g  a t  t h e  f i n a l  dec is ion ,  However, i n  
t h i s  case* unl ike  any o the r  t e c h n i c a l  a s s i s t a n c e  p ro jec t ,  t h e  
incremental  c o s t s  t o  t h e  U.S, a r e  n e g l i g i b l e  s i n c e  NASA would 
launch t h e  ATS-F s a t e l l i t e  anyway, t o  perform o the r  s c i e n t i f i c  
missions,  And i t  i s  only a f t e r  completing t h e s e  o t h e r  t a s k s  
t h a t  t h e  s a t e l l i t e  would be s e n t  over t o  t h e  Indian Ocean a r e a  
f o r  t h e  Indian t e l e v i s i o n  experiment. Once t h e  o the r  mission 
ob jec t ives  a r e  accomplished* it makes very l i t t l e  d i f f e rence*  
from a  s c i e n t i f i c  point  of view* whether t h e  s a t e l l i t e  i s  over 
t h e  U,S. o r  over any o the r  p lace  o r  even i f  it goes dead. 
Therefore,  t h e  p o l i t i c a l  harves t  t o  be reaped from t h e  s a t e l l -  
i t e  i s  a pure bonus t o  the  U.S. However, i n  a l l  f a i r n e s s *  it 
must be pointed out t h a t  t h e  i n i t i a t i v e  f o r  t h e  p ro jec t  and 
d iscuss ions  with India ,  came from NASA, which recognized the  
opportuni ty of mutual i n t e r e s t  opened up by d i r e c t  broadcast-  
ing,  and not t h e  S t a t e  Department, though presumably with t h e  
concurrence of t h e  l a t t e r .  I n t e r n a l  p o l i t i c a l  cons idera t ions  
a l s o  have a  bearing on t h e  i s s u e  f o r  t h e  U , S ,  equal ly* as f o r  
I n d i a ,  For example, some respons ib le  people i n  t h e  U,S.  f e e l  
t h a t  c h a r i t y  should begin a t  home and t h e  ATS-F could b e t t e r  
serve the under-privileged areas in the U.S. itself, like 
Alaska. But since such areas in the U.S. would need a more 
permanent operational system rather than a one-year experi- 
mental one. ATS-F does not turn out to be an attractive or 
efficient alternative to meet such internal requirements of 
the U.S. 
On the positive side, making experiment time on the ATS-F 
available to India for conducting an experiment in instructional 
television for purposes of national development. is a unique 
and effective form of foreign aid, and it should help generate 
a great deal of goodwill. As it is a joint venture and helps 
India help herself, it does not create psychological feelings 
of inferiority or humiliation on the part of India* believed 
to be caused by food shipments. Instead, it should help bol- 
ster the image of both the countries - of India for using 
sophisticated technology to accelerate national development - 
and of the U.S. for sharing the benefits of the latest multi- 
billion dollar space technology with a less fortunate country. 
In view of the potential of satellite television, the experi- 
ment may prove to be of historic significance in revolution- 
izing the country's development* perhaps as no other single 
factor has ever done. 
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